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P. Heymans and Frank. (Phys. Rev: 25. pp. 865-869, 
June, 1925. )+In this method, when a spark passes across a gap, an electric 
impulse travels along two riearly identical paths to two electrodes placed 
in contact with a photographic plate, and Lichtenberg figures are produced 
on this plate. ‘The shift of the meéeting line of the two Lichtenberg figures 
from the half-way position due to retardation in the path to one electrode 
is directly compensated ‘by lengthening the electric path of the lead going 
to the other electrode until the meeting line has returned to the half-way 
position. ‘Thereby the use of the Pedersen calibration curves is eliminated, 
the range of the method extended, and the accuracy of the measurements 
made independent of the variations in the conditions under which the 
measurements are made. ' By this method intervals of time which require 
compensating leads from 30m. ‘to 2cm. have been measured-—that is, 
intervals of from 1 x to 6- ‘7X second. AUTHORS. 


ta’ Ww. Block. (Zeits. 
Pair erate 45: pp. 165-175, April, 1925.)—This article deals only with 
balances of the equal-arm beam type. It refers to Strémberg’s investiga- 
tion, of the ‘best form of. beam [Abstract 1597 (1915)],.to Manley’s and to 
Greinacher’s studies of the best method of determining the position of rest. 
The. influence of temperature changes and. of uneven, temperatures in the 
balance ¢ase.is discussed. The.author emphasises the need for precautions 
against these effects, and suggests surrounding the. beam with a.mass 
of metal: (aluminium) hollowed out just sufficiently to permit the necessary 
movement. A decided improvement is.attained.by providing a, glass 
partition to shut off the part of the case containing the beam, so that the 
jatter id not exposed when the case is opened during weighing. Several 
modern forms of. beam are illustrated, as. well as various arrangements 
for adjustably fixing the knife-edges at the ends of the beam, for hanging 
the scale-pans and formanipulating the rider. The degree.of accuracy now 
attainable in weighing is estimated to be about 1-10—° grammes. Systems 
of optical magnification of the beam movements are referred, to. Other 
time-saving devices are an’auxiliary indicating balance, which shows as : 
soon as a scale-pan is loaded the approximate weight needed to give 
balance, and a device arranged to load the beam so that the sensitiveness 
Several 
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complete balances are illustrated and described. The article closes 
with an account of arrangements for automatic continuously ore 
balances of the beam type. : 


de Me Met. pp. 2902804 Ai 


um, Carrying a pivoting on a hardened 


steel, ruby or diamond. ball. } mm; ».Which is placed on the 
es 


underside of the bend ‘of the rests oh the en to be tested. 
By means of a displaceable weight the centre of gravity of the pendulum 
is adjusted to a point normally 0-1 mm. below the centre of the ball. A 
measure of hardness is obtained by:swinging the pendulum through a small 
angleand taking the time in seconds of ten oscillations. Photographs of the 
impressions left in different metals a — as well as curves showing 
the relation between the m.;the-centre of the ball to the 
centre of gravity and the time for ion ‘oscillations for different materials. 
Numerous; photomicrographs illustrate the behaviour of glass and:various 
metals under thé action of the,pendulum,, The. time,of ten, oscillations 
im: seconds is. found to be-approximately..equal to. the, reciprocal of, the 
square of the diameter of the i impression produced measured in millimetres, 
A. graph: illustrating how, the hardness figures, found with this. apparatus 
compare: with Brinell figures is given... A: second: method of, using the 
instrunient is to displace the pendulum, through. a. given angle and. observe 
the amplitude of the displacement attained at the end of the first oscillation, 
It is claimed that the: figure.so, obtained is a truer, indication, of the resist, 
ance of the test material te a'tool than that:obtained, by ordinary hardness 
tests, since it includes both flow. hardness, in, the original, state and also 
the effect of hardening produced, by working (‘‘:écrouissage ’’),;,, Results 
of tests made on various materials'and at various temperatures, are given 
and the interesting fact noted that some. steels, and, non-ferrous. alloys 
which harden when worked at ordinary temperatures lose this, property 
almost entire over a range of relatively low temperatures, around 100° .. 
Other tests ae a wed that even hardened tool steel is subject to an) ‘effect 
similar'to that of hardening soft metals by. working them) and:can acquire 
an additional hardness under ‘such -treatment. Still:another method: of 
‘testing is by observing the rate of decay of the oscillations and noting: the 
difference betwetn the logarithms of the amplitudes after one and after 
100 Oscillations, but the numbers so ‘obtained seem to: have no: relation 
‘with the hardness figures. Tllustrations are included ofa special support 
for bringing the pendulum into contact withthe specimen and setting it 
in operation mechanically, and of a gh 6 i ‘of pendulum, for measure- 
2002. wide the: Guillet aad: Gali: 
(Rev. de Mét.'22. pp: 238-244, April, 1925,)---This article describes 
of ‘tests made with the apparatus described .in the: preceding 
Abstract; and gives full details of the: precautions: found: necessary. in 
setting up; adjusting and using the instrument. «Results of measurements 
On Steels hardened and tempered in different ways and ina variety of 
different materials are given’and compared with figures obtained by. the 
Brinell test: The authors conclude:that the pendulum. is en instrument 
for the ‘laboratory, its’ use requiring certain degree experimental 
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hardness fail: wo.of the cases'dealt with are of especial interest: (1) ‘The 
investigation of-settening produced during the grinding of hardened parts ; 
(2) the:investigation of: the decarbonisation of high-speed ‘steel daring 
for. the. Rapid, Measurement of the Surface. Tension 
the Surface, Two Lhe Influence of Temperature. 
L.. du Rendusg, 18791580, May, 25,, 19 
paper, modification, of the tensiometer, 
described .in, 1919. and later {Abstract ‘Fhe. pringipleef 
torsion, methed., is, the torsion being applied to, a, platinum anaplus 
6 oF.,42 Gm. Jn, cirgums placed, at, the surface, of separation of the 
liquids; ,The point of rupture is obtained by application of torsion; | The 
whole apparatus is light and easily balanced. The temperature éffect is 
measured by héating the liquids under test and maintaining them 
at: different’ temperatures’ whilst thé experimént'is éarried@ out) Tt 
shown that for ¢ertain liquids —4.c. heptaldehyde and certain aléchols—the 
temperature coefficient is positive instead’ r accepted réstlt 
of hegative for free air-that is, the surface tension teases with 
Jatt 
2004. Viscosity 0 Reversible Emulsions. §&. 8. Joshi. (Faraday 
Trans. 20. \pp. 512-619) Disc:, 519-624, April, 1926, 
of ‘water-in-oil ‘emulsions prepared froin. éastor-oil, olive oil) and parafin 
oil’ by means 6f four mondvalent ‘sbaps ate determined ‘by! meats’ 
viseosimeter of the Ostwald°eapillary pattern in a ‘thermostat maintained 
at’ 36°C: The’ viscosity increases with increase of ‘thé dispersed ‘phase, 
‘a maximum ‘at’ the révetsal ‘point and falling suddenly: at the 
invetsion stage. ‘The concentration and’ the specific chemical nature of 
the ‘ervulsifying agent’ ‘have no: effeeton the viscosity of the ‘émilsion. 
The observed viscosities are in approximate agreement with those estimated 
by’ ‘Binstein’s equation’ for sispetisoids: “The Arrhenius''equation’ applies 
still more closely!’ ‘The possibility is suggested’of an inerément in the ‘size 
of the grains of the water-in-oil emulsions with increase in the’ 
of the ‘aqueous’ ‘phase! A’ discussion’ ‘etisues ‘ion ‘the’ ‘applicability’ ‘of 
2006, Gomiributions. to ther shins G. W, 
Qseen.. (Atk. 4. Mat. Astronoch Fysik; Stockholm, 19a. No. 6: pp: L+18; 
1926... In. German;)+-In. the ‘enther's fourth contribution [see Abstract 
765 {1925)) he has established te a first approximation valid Jaws.for the 
propagation.of light through an From the fundamental] 
standpoint adopted the euthor was then able to. propose a phenomenono: 
logical, theery for riedel’s.remarkable .observations ‘on | bodies: of the 
cholesterine type. The: present. mathematical paper mow / replaces: the 
above, theory hy molecular For this: purpose new terms ate intzo- 
duced, into the above Jews which explain the circular polarisation, while 
the assumption is made that the liquid is magnetically isotropic and that 
the molecules do not rotate the plane nh Qnly a.qualitative 


"2006. On the Flow of Liquids with and without Velocity Potential. 
to the Blades. ef Turbines. \Eydeux. (Comptes Rendus)'180. 


pp» 1575-1577, May 25, shown: that 
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for energy exchange /between:liquid and’ blade the permanent: motion of 
the liquid in the turbine should be: rotational.: The present author has 
also shown that the variation of energy at a point'on ‘a uniformly rotating 
wheel is measured by the volume of the parallelopiped‘constructed:on’' the 
three relevant vectors. The present paper discusses this energy exchange, 
taking account of the existeficé of the rotational vector in every movement 
giving rise to it. The feason for free space between distributer and blade 
which exists in the modérh rapid turbine ’is briefly distussed. The gyratory 
motion is then treated mathematically, when it is shown that the sections 
of the’currént surfaces by a meridian plane’are independent of the gyratory 
constant, and are conserved éven' when the liquid is ‘directed towards the 
axis ‘without about made to Prasil’s 


ph! 2007,. On the. 


Determination in. an Liquid the Velocity 
‘Potential .Due..to.a Vortex. Tube, , Stetchkine. . (Comptes Rendus, 
180. pp,:.1577-1578, May 26, 1925.)—A. new method of. determination. is 
worked out,mathematically, using the theorems of Stokes and Dirichlet, 
the , well-known formula, Fy = 10/47, being. derived, where Fy is. the 
potential at a point M, I the circulation along the tube, and. @ the relevant 
— angle. H, H. Ho, 


2008. the. Motion of Circular Fluid. R. AL 
Frazer. (Roy, Soc., Phil. Trans. 225. pp. 93-130, June 26, 1925,)—This _ 
paper is,restricted to two-dimensional problems where the fluid is assumed 
as, bounded by circular cylinders. Novel methods are used which. have 
proved useful for more complex boundaries. . Of the fourteen paragraphs, 
_ the early ones concern functional treatment. An illustration investigates 
a, type of flow maintained between concentric cylinders, including the 
case where the outer. radius increases indefinitely. Here the stream- 
function determines the conditions of flow due to,a stationary cylinder 
immersed in a uniform infinite stream,.and develops the well-known 
anomalous characteristics associated with such types of motion by Stokes, 
The main part of the paper deals with systems in which the finite boun- 
daries are defined as a pair of mutually external circular. cylinders, an 
adaptation of Stokes’ principle of successive: reflections. leading to a 
general expression available for problems in which arbitrary distributions 
of ‘velocity are ‘prescribed over the cylinders: It is shown that a possible 
state of steady motion in a fluid at rest at infinity ‘is where any pair of — 
spinning cylinders are rotated appropriately as‘a ‘‘ planetary *’ system 
about a’particular “‘ focus ” situated on their line of centres. In illustra- 
tion°of the more general results, a number of! ‘simplified ‘problems are 
treated which include ‘the simpler “planetary systems,” and. the case in 
which a cylinder both rotatesand translates in the presence of a’ fixed 
rigid wall. A-calculation of the stress components and forces operating 
on the latter ‘system shows ‘that the ‘viscous drag’and the couple on the 
cylinder are, respectively, independent ‘of the rotary and the translational 
motions. In the limiting case in which the cylinder approaches indefinitely 
close ‘to the wall, both drag and couple tend to infinite values, and a 
distribution of velocity across the film of contact. 


‘(Zeéits. fe Physik, 32: 6 and 7. 1026 Assuming 
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m-Stokes formula for the :mobility' of spheres iri ‘gases, 
sndatvedntintd: are made of the speed: of distinct particles of ‘vacuum ‘oil 
in’ nitrogen and carbon *didxideat various pressures.) . The: course of 
‘Cunningham’s: correction: factor is' deduced: from ‘the observations, ‘and 
‘the value’of the electronic charge’ is calculated x 
‘Observations on particles of mercury do not lead:to a unique law of resist- 
‘ance.’ The«particles’ behave if) they belonged: to two separate groups 
one of which follows the same law of resistance as the oil particles, whl whilst 

2010. Windage in Air, and. Gatbon 
Rice. (Gen. El. Rev. 28. pp. 336-341, May, 1925.)—-Describes apparatus ; 
in whith 4 notched anid perforated disk is revolved within a light cylinder 
floating in an oil-filled trough, the rotation of the cylinder being resisted 
by a spiral spring.!’ The average air-gap between the edge of the disk 
and the cylinder is'’0-4 cm., and the whole apparatus is contained in a 
glass! bell jar, into ‘which the different gases cati be introduced and their 
varied. Curves are given showing the variation of windage 
losses with disk velocity for the different gases ; it appears from these that 
the losses are'nearly the ‘same in air and in hydrogen’ when the pressure 
of the former is reduced so as to make its density equal to that of hydrogen. 
It is Shown that, at each of three’ different’ speeds, the ratio between the 
deflection of the cylinder’ or’ drag and’ the pressure of ‘the air is ‘nearly 
constant, 4 the’ windage loss at constaiit’ velocity is’ approximately 
3 to the density of the gas‘with turbulent motion. It is also 
graphically that the frictional force is approximately proportional 
hi the square of the velocity, For CO, and air it is also shown oa the 
windage loss is approximately, proportional to the density of 
The author applies Rayleigh’s method of dimensions to the problem, Han 
arrives at the result that for turbulent motion. the resistance or force 
{= KApv? dynes, where K is a humerical constant to be determined by 
experiment, A the area of cross-section of the fluid in sq..cm., P the density 
of the fluid, and v the relative velocity between the surfaces ; this 
with the above experimental results, In most rotating. machinery. the 
velocities are well above the critical value, and turbulent flow can be 
The author. p 
large electrical machine, _ 


tion and the Law of Oblique Impact. H. G. Green. (Phil. Mag. 50. 
pp. 187-194, July; 1925. )—An apparatus is described, with four illustrations, 
by. which the coefficient of restitution. between a plane and sphere can 
be obtained to a considerable degree of accuracy. The sphere used was 
a ball of fairly soft wood, through which a cylindrical hole ran cen 
of such radius that it could slide easily on the guiding-rod of the pistol. 
It was shot obliquely on to a brass plate mourited on an inclined’ plane, 
and the angle of the plane was varied until the direction of rebound was 
as nearly vertical as ‘could be obtained by the means of adjustment, the 
ball falling back approximately to the point of impact, Means for sec 
accurate angle measurements are discussed, and both smooth and roug 
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20382. the Motion of a Pagticie ‘projected from a Point:on the Earth's 
Surface; Variation. in. Gravity being taken into Adcount,:. J: Robertson. 
(Phih, Mag: 60. 180-187,: Jily, the, ordinary theory of the 
‘motion of, a:projectile the ‘fundamental assuthption. is that the! speed: Of 
_prejettion is 90. small: compared, with, the. ‘speed. from that 
Squares and higher powers.of the ratio of these two speeds may: be entirely 
neglected... The object: ofthe ipresent) paper is to,.¢xtend this: arialysis: to 
‘the case, bf :great: ‘speed: of projection, i.e; where the height attained is so 
great that variations in gravity must be: taken into: account: :; The'tesults. 
shoW the path to be really an ellipse, but when the speed of projection is 
relatively small the part of the is not 
(Comptes., Rendus, pp. “May, 11, .1925,)—The authors 
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in, jets of compre caren 
the apex,and provided with, meridional. furrows, .When the air is, turned 
on, the rotor is. first drawn down into.the cup, within less than,a millimetre 
of the stator, and then begins. to Spin... With a rotor.of angle 110°, 45 mm. 
in diameter, and.twelve tubes of 2.mm. diameter, fed with air at,2,atmos:, 
a speed of 1300 r.p.s,,.was obtained. . A smaller, rotor of. 6mm, gave at 
3 atmos. over 11,000 r,p.s, and a.constant speed of 4000 r.p.s, was. main; 
tained for Too jerk the rotor. out, of 
Tiitton. (Roy. Soc., Proc. 108. pp. 1925 
cial angles are given ‘for’ thallium ‘nickel’ sulphate TI,Ni(SO,), . 6H 
and, for thallium cobalt sulphate 6H,O, atid the 
facial angles, axial angle and ‘axial fati for first 
substance with thidse of potassium, tubidiuih, and 
nickel sulphates, aiid for the sedond with those 6f the potassitim, rubidium, 
ammonium and t#sium cobalt sulphates. The optical of thése 
differént substaiices are tabulated, inchiding'a, B y tefractive itidices, 
axial fatios of thé optical ifidicattix, specific and tnoléctilar refraction, 
and dispersion and optic axial angle. The results,’ and those already 
communicated for thallium zinc sulphate and selenate, agree i in co g 
that these double salts are true sent of the isomorphous series 0 mono- 
clinic, double sulphates and selenates, R,M(SO,) 
thallium. in thallous capacity is capable of isomorphously facing 
th NH, in their salts ; all ‘the crystals ‘are of the 
‘6 in the thirty-two classes ‘of crystals) of the 
ic system, the maximum. différence between the an tig being 
1-5%, and in most tases the difference is only a few minutes. The angular 
chan ses are about the same as when rubidium is substituted for potassium, 
than cesium is oa ‘the 
on, wever, to PRS HE t or umber of as_com 
metal 


{Am}. Sei. 10. pp. 15-28, July, 1925.) —The powder 
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the samples. glass tubes of about 
and diluted with three to four times their volume, of dextrin: to decrease 
absorption of X-rays. Spectra from single crystals of calomel were also 
obtained by the ionisation’ spectrometer. method'; though fioneé ‘of the 
crystals gave good(reflections, they confirm the powder method data. | The 
results are interpreted -by| means f the theory of space groups, having 
regard to the.intensities of the-different lignes and -orders spectra: and 
making; use of the fact that; in the series, is 
one) electronic group \(Hg) -of..constant;:and | another halide) 
variable seattering power... The; trué. unit cell, ‘the volume of; which:ds 
half,that adopted: by: previous,experimenters, has the following dimen- 
approximately correct. for. The atoms are 
atranged the cell, in ai peculiar»manner, chain-molecules Hl-Hg-Hg-Hl 
lying, along the c axis, the distance: between. the Hg atoms. being less than 
between the Hg ‘and Hl atoms, /which is,less. than that between’ the 
Hi atoms ; in the direction at right ‘angles .to this the bonds ate always 
between an Hg atom and an: Hl,atom, though these lie in’ somewhat 
different planes. The strong positive double refraction observed is to be 
expected from having this structure. pin N. A. 
2086. ‘Alterations, on the Ductility of: Tin} aM, Polanyi and 
E, Schmid, (Zeits. £. Physik, 32,9. pp. 684-7 12,1925.)—The cold deforma- 
_ tion of crystals [see Abstract 991 (1923)}is bound up with an inner tenacity 
which ‘the. maintenance of singlecrystals in the slip surface grows 
with increasing} deformation.:: This inner tenacity appears even after 
very. slight extensions,; Crystal: recovery with maintenance’ of the lattice 
position leads to a de-solidification effect, which is dependent:on the time 
and temperature the tecovery interval.’ In. consequence: of crystal 
recovery, the period and temperature influence the tenacity effect: during 
the ‘deformation |process, . Tin crystals afford conspicuous examples of 
these phenomena., The recrystallisation of.cold deformed tin crystals is 
described in great detail for all kinds of .circumstances—extension, rapidly 
pressed; etc... For ability..to recrystallise; the content of internal — 
energy is the important.factor rather than the amount of 


2017. the: Aten, F.Dacos. (Assoc. Ing. Liége, Bull. 3. 
pp- 125-152, April, 1925.)—The first of a 


2018. The Trend of Thought in ii “Ww. F. G. ‘Swann. “Science, 
61. pp..425-435, April 24, and pp. 452-460, May 1, 1925. Vice-Presiden- 
tial Address before Am. Assoc. Adv. Sci., Dec., 1924.)—An interesting 
survey. Ihe reasonableness of, physical hypotheses. The factors: which 
haye moulded thought on. the Jines of. dynamics... The. 


physical theory. Conservation... of, energy in electrodynamics. and .in 
experience... present status, of, the, cixcuital relations. A) possible 
correlation of,classical theory, with, quantum. emission, states 
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andthe laws describing electronic motion. ‘The description of motion 
2019. the Relation: Spectral: 0 Mass: 
within: the Atom. LB. Ham. (Phys. Rev..26. pp. 762-767, June, 1925.) 
—The mass variations of the electroné and nucleus involved in the transi- 
tions represented by Bohr's' frequency’ condition; Av — E, are 
investigated by use of (1) the mass variation formula of relativity ; (2) the 
kinetic energy relation of relativity; Am = AE;/c*; (3) the —— 
formula’ of relativity, Am = The’ assumption of potentia 
and “‘ kinetic’ changes of mass lead to concordant results for rine 
variations in ‘the Bohr theory of radiation and the relativistic theory of 
radiation, The theory of the hydrogen circular orbit leads to the conclu- 
sion that the frequency of spectral lines is a function of ‘the decrease of 
the mass of the electron (v = Amc/h), so that the change of mass of the 
electron may be considered as quantified. ‘The theory is also applied to 
elliptic orbits, and the fine structure’of the hydrogen doublet is explained. 
The absolute values of the changes of mass of the electron at aphelion and 
2020. The Atomic Fac tor im the Intensity of Reflection 
X-Rays in Crystals. D. R. Hartree. (Phil. Mag. 50. pp. 289-306, 
July, 1925.)—The number “‘ F ‘” for an atom represents the ratio of the 
amplitude of the wave scattered by the atom to that of the wave scattered 
by an electron, and depends on the glancing angle and wave-length and 
also on the dimensions of the atomic orbits and the distribution of the 
electrons in them, (See ‘Abstract 754 (1924).]\. Assuming that the indi- 
vidual electrons of the atoms in a crystal scatter classically, the F-curve 
for any atom, showing the relation between F and the glancing angle, can 
be calculated from the dimensions of and progress of time in the core orbits 
by a method the general theory ‘of which is developed by the author, © 
tables being given to facilitate the calculations of the contributions to’ F 
from circular’and from non-circular orbits. For some atoms the atomic 
field can be found approximately by numerical analysis of the optical 
and X-ray spectra; and the core orbits’ can then’ be calculated. It is 
possible to generalise the results and put themin such a form that an 
approximate F-curve for any atom (or rather ion) can be calculated very 
simply. | N.A. 
Orbits the ‘eon with in Motion. 
E, Reichenbicher. (Zeits. f. Physik, 32. 11-12. pp. 907-917, 1925.) — 
The increased frictional drag on an electron due to motion of the Atomic 
nucleus is discussed mathematically, and the question of the impossibility 
of two or more electrons the same orbit is to, 


The Distribution of the Probabilities ¢ 
Orbits in the Atoms of the Alkali Metals. HH. Bartels. | (Zeits. f. Physik, 
32. 6. pp. 415-438, 1925. )—Fues, in a series of papers, ‘has shown that in 
many cases it is ‘possible to calculate, from the ‘terms of ‘a spectrum, a 
central! field which gives a good’ quantitative representation of’ all’ the 
series terms when eee this 
-VQL. XXVIII.—a.—1925. 
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field. ‘The author; using part the:method indicated. by ‘Thomas ‘arid in 
part using’a new of approximation ‘has calculated ‘tidtnbér of 
probabilities of passage for sodium), and from these has tirawn’ conclusions 
_ as to'the dependence of the mean life of the Bohr states on the quantuni 
numbers. The results calculated for sodium can be applied toa certain : 
extent tothe other alkali'itietals.’ They’ apply’ to cases’ Where itlitial 
and final orbits lie mainly outside’the atomic trunk, 86‘ that during the 
form. This of revolution they ‘approximate to the elliptical 
“2028: ‘Bertha Perrette.’ ‘Rendus, 180. 
ois ‘1689-1591,’ May' 25, 1926.)—A '#ésumé of the obtained in the 
comparative study of lead of radio-active origin and ‘of! ordinary’ lead’ 
A. B. 


pp. 397-402, 1925. nap eer does not vary with relative motion of 
the observer and the source of light. The relativity theory requires that it 
should doso. Attempts to reconcilé the inconsistency.’ Thirring [Abstract 
485. Sort (Phys. 23. 255, ed. and 


2025. Earth's Rotation of Light, A. 
kala J. 61. pp, 137-139, April, 1925.) A. A. Michelson, H. G. 
Gale, F. Pearson. (Ibid. pp. 140-145.)—In Abstract 336 (1905) it was 
shown that, on the hypothesis of a fixed ether, there will be a difference 
in path between two interfering pencils, one of which travels in a clockwise 
and the other in a counter-clockwise direction.  If'/, is the length of path 
at latitude d, and /, that at latitude ¢,, 0, and v, the corresponding linear 
velocities of the earth’s rotation, and Te the velocity of light, the difference 
in time Wiss gacaps for the two pencils: to return to the starting-point will ‘be 


Tagg Experiments on Mt Wilson in 1928, in an 


open-air results, but. thes. were. not measurable... Finally, 
air was exhausted from a 12-in. pipe-line laid: on. the surface of the 
ground in the form ofa rectangle 2010 x 1113 ft, ‘Light from a pbs 
arc, was divided at one corner by a. thinly-coated. mirror into direct. and 
reflected beams, which were reflected round the rectangle by mirrors at 
the .corners.. The.two beams. returning to the original mirror produced 
| interference-fringes. The. beam. trav the rectangle in, a .counter- 
| clockwise direction was retarded. The observed displacement. of the 
| _ fringes was found to be (0-230 + 0-005) fringe-breadth, agreeing with the 
computed’ value (0-236 + within) error. 
33 
Principle of Action. and Reaction.” K, Popoff. (Zeits. f. Physik, 32. 5., 
pp. 403-406, 1925.)—Maneff [Abstract 1572; (1925)], 
deriving all the results of the relativity theory from the principle of the 
equality of:action and. reaction. In the present criticism it is shown)that 
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(2027. Electron and Light-quanium from the the 


R. Ad Millikan: «| (Zeits. phys: Chem.116. pp. '65+80; May, 
is a translation a Nobel: at! on: 23, 

generaliclaee of conditioned periodic systeme.can be fixed by a single condi- 
tiony which is equivalent. to |Sommerfeld’s .condition,of state =. 

(k = 1, 2...p). A system consisting of particles between which ‘only 
Coulomb forces. act. is first considered, and;then a more. general system, 
described; by..Bohr {Abstract ,1315 (1923)], The, paper. is. mathe- 
matical, throughout... The single. condition mentioned above, is written 
Epot, nn). «The analogous relation: for ‘pure periodic 


orbits is ‘given By Sommerfeld. The above equation is similar to that 


“'2029. ‘in the Atmosphere. A. WOR. Goldie.’ (Roy. 
“Edinburgh, Proc. 45. 2. pp. 213-229, 1924~1925.)—The paper contains 
es Fesults,of, an investigation, on empirical.and dynamical lines, into 
origin, of surfaces of discontinuity in the atmosphere ; (2) the pre- 

cise processes occurring at such surfaces in well-defined cases ; (3) the 
physical processes which lead. to. the obliteration or moyement Of the 
discontinnities ; (4) the part played by the discontinuities in the develop- 
ment of the cyclones of temperate. latitudes. A study of individual cases 
confirms, the, view tHat the most important cause of inversions at the 
surface and in the upper air is a difference of geographical origin and recent 
past history, ‘Formule obtained earlier are extended to the case where 
the wave movement occurs under approximately | adiabatic conditions. 
The results ‘of the mathematical relations are applied to physical changes 
existing at the surfaces of discontinuity, and a study of a number Of cloud 
photographs’ confirms these idéas regarding wave motion. The’ methods 
by which thé wave motion may be broken up and ‘greater pe te 

result ate examined and applied to’sotie cases of squalls. ‘Finally, the 

effects of rotation of the earth on the wind ‘waves'set up are examined 
and the results’ applied to examples shown by anemogtams for Lerwick: 
The conditions necessary for the development f a cyclonic circulation 
from: thesé waves) ‘whith at first possessed te 
(Monthly Weather Rev. 53. pp. 107-111, March, 1925,)++A ‘correction’ is 
applied to Goutereau’s presentation of a statistical index characterising 


the order of succession df @ series of events, and it is extended to inélude 


distributions ‘which are not “fiormal. The numerical values obtained 
feorolog: ‘Zeits: 42: pp. 181~185, May, method: introduced ‘in 


an earlier paper [Abstract 1578 (1925)] is developed and applied:to’ several 
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kinds of:-deptessions. the boundary depressions are indicated those 
which in“regions! where boutidary' zone exists between the -pélar 
and:equatorial air! (Drifting depressions less frequently and) are 
those possesving’!a sytimetrival fiekd «flow three: points” of:izero 
intensity, ‘one the centes and “two: at: the boundary.» The! general 
conditions required’ for ‘the ‘production: dnd contitiuanéd of avsurfdde:of 
distontinuity aré-discussedi: Finally, a tatnily of depressions is' consitleréd 
afd the eit movenients ut different parte in'the series for (2) depression 


still growing) (2) one fully developed orshortly before this state, (3)dnother 


state of dissohition,’ Comparibons are drawn between-the: 
afd origit'of the family’and the results:of thé 
‘Change’ of Wind (with Height for Harying  Goeffivients of 
Milch.. (Meteorolog: Zeits. 42: pp: 188-106, May, 
The general equations ‘of motion stattd by Hesselberg. are: usetl to obtain 
ai) approximate: solution for the :chatiges of wind »-with .Two 
special cases are first. considered; Pressure constant in the horizontal 
pland. and ithe earth at rest; (2) ~presstire. varying. in: an. direction 
only and the earth at:rest,': friction, pressure 
gradient dnd the deviating force of the earth’s rotation is then taken. 
The result is obtained that the wind approaches the gradient value in 
the form! of ‘acspiral! for cast. with constant coefficient of. friction, 
as found eatlier ‘by Exnet.. No assumptions are Made here tegarding 
the chafiges of the cbeffitient of friction with:height, and the expressions 
thus “hold: fori-all variations:': It:is shown that the: rate of change of 
direction ‘with height is.inversely proportional to the coefficient of friction | 
2033. Distribution of over the Earth. G. Hell- 
mann), (Pteuss, Akad. Wiss. Berlin, Ber. pp. 285+298, 1925.}+-The 
author dealsi; with, rain, snow, hail, soft hail, ice. crystals, glazed: frost, 
dew, /hoaz-frost and rime; and the distribution as -regards.latitude and 
height above. sea-level, for each: large number of records, have,.been 
consuited,.and ,im general all liquid: condensation. hag: a polar.,limit,and 
all solid condensation; except hail, has an equatorial limit:, The height 
limit is un irregular surface, concave to the earth, highest at the equator, 
amd’ giving at its intersection with the earth's surface the, polar limit 
for the element considered. Rain has a polar limit in the northern 
hemisphere;: ‘probably: only over the high ground in Greenland; ut in 
southern, hemisphere the, limit occurs: near to 75°+77° S..,.Soft hail 
is. difficult:to deal with because distinction. is often not, drawn. hetween 
this and.ordinary: hail. It. short showers in. squally 
weather on the back of a depression, and is affected also by.any mountain 
slopes.. Few. observations: other than those at Ben Nevis and Blue. Hill 
Observatories existed for glazed frost. The distribution. of dew, and hoar- 


Some’ Measuves of Solar Rotation’ Levels tn 
J. Bvershed. ( toy: ‘Astron. MN. 607+609, ‘May, 
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1925.)+—Values of the solar rotation were obtained from.-photographs. in 
1922-23 of: solar, spectra with iron-arc comparison using prism-spectro- 
graph: near) the, equatot east. and west;in the Hhiand region;, using,a 
grating-spectroscope for. D lines with a potash salt: inthe are ‘in 1918, 
using»the (grating-spectrograph in the ‘red region near to and including 
the Hj line; in 1008-H1, using the H and K ines in sixty-one prominences 
hed onthe east and west limbs at mean latitude 31°... The 
mean: height of the. prominences above. the photosphere: was 46”; ithe 
mean: heights; in the other: cases, were derived from: the measures of the 
author's eclipse plates in. 1898 and 1900, and were assumed. to: be one- 
half the height to which the gases ascend in. the chromosphere: The 
angular speed increases markedly with the height of the absorbing 
region ; the stronger the line in the same plate of the H and K region, 
so also the rotation period increases; The deviation from plate ‘to ‘plate 
increases both with the height and the strength of the’line)‘and is probably 
due to ‘real change of ‘velocity. The angular motion varies from 13°-6 
for weak U.V. lines to 15° for H and K \(calcium) and :16°-8 ‘for the 
prominences:’ This last -region is ‘outside the chromosphere, and: «is 
apparently subject to violent conflicting movements, which 

(Garver College Obs. Cire. 269. [15 pp.], 1924.)—As well as. 

wvariation«in light according to their phases, it has been established that 
thirteen asteroids are intrinsically variable, and thirty-six others are 
‘\A summary is here given of the data, including the. results 
of forty-five observers; and various theories are discussed... The variation 
Can usually be explained by rotation and a spotted surface, or by these 
combined with an but Eros i is A. E, 
20386. Variable’ anid Ballistic Northiians: Jand 
C. le Morvan: (Comptes. Rendus, 180. pp. 1186-1161, April 14, 1925.)— 
The principles indicated by la Rosa [Abstract 1607 (1925)] ate applied to 
the actual case of 8 Lyre. It is shown that the principal star must be 
three times‘more brilliant in the red than the companion. Generally it 
can be seen that the larger'star will always be the richer in the red rays of 
the spectrum, and so on be will always 


‘Soc., M.N. 85) pp. 541-646, April, 1925. ) Hydrogen: Seems to 
: play an important part in astrophysical phenomena, for its lines’ predomi- 
nate iti the emission spectra of gaseous’ nebulz and early-type stars, and 
ate charactéristic of the spectra of nove and long-period variables, and 
there’ is a conspicuous difference between their intensities in the spectra 
oa giants and dwarfs. It'is therefore desirable, to inquire whether there 
is anything abnormal about hydrogen instars; or whether these pheno- 
mena may result from the ordinary properties of hydrogen as observed in 
terrestrial laboratories. It is pointed out, that the ratio of electric charge 
to mass for the hydrogen nucleus is twice as large as for any other element, 
the. spatial. distribution, of. hydrogen. in a star. may differ 
radically from that;of any other element.. discussion 


- 
yt 
4 
2 
° 


leads to the conclusion that if’ the core of'a star is in’trne hydrostatic 
equilibrium: (non-convective);and: if: it does’ not contain an enormous 
proportion ‘of hydrogen, 'then hydrogen must be: repelled from the core 


Jeans.. Astron. MN, 88. pp. 394-403, March, 1925 
The continuation of ,an earlier paper [Abstract 1599 (1925)].. The first 

ortion of the paper is mainly mathematical, and then the theory. is shown 

> accord well with the facts. . If E/M is.constant, the distribution of the 
giants but not of the dwarfs is explained.; Ifstars are.assumed to consist 
of two kinds of. matter, one of which is incapable of conversion into,free 
energy, while, the other, decays normally, type of, evolution is predicted 
which will give the typical rise and: fallin temperature.. A-more complex 
state of affairs. where a, great. number. of constituents decay. at. different 


Hoe Soc., M.N. 85. pp. 403-407, March, 1925.)—Jeans has 
criticised the author's results. [Abstract 1599 (1926).] It is pointed 
out that Jeans claims to treat the tatio of gas pressure to radiation pressure 
as a variable, ‘but actually ‘he develops. two cases only, firstly where the 
ratio is zero ‘and then when it is infinity. “A substitution is’ mentioned 
enables similar to be ob tained great 

AL! 


Belot. (Comptes Rendus, 180. pp. 1097-1100; April 6, 1025.)—The 
full problem of the trajectory of a massive star through’ a nebula involves 
so, many variables that it cannot be solved. By Ry ia guat considera- 
tions it is easy to see how comets might be formed by the concentration 
of ‘nebulous masses in front of the star. These’ would continue: in their 
orbits and further concentrate behind the star. The violent pulsations 
set up, with ‘cotresponding would this 
2041. Distances and Structure of the Spiral Nebula, J. H. Jeans. 
(Roy: Astron. Soc., M:N. 85. pp. 531-634, April, 1925.)—If J be distance 
apart of the condensations:in nebular arms s its. value corrected. for 
foreshortening ; ¢ the distance of the nebula.in parsecs; C its molecular 
velocity ; wits angular velocity of rotation; p the mean density of its 
nucleus; M.the mass of a condensation ; L its luminosity ;..then the 

author points out that his theoretical. formule, /.= }(r/yp x dpfdp) ; 

C = lw, give C = 4:8 x 104.cm..a sec. when the value.of / at.a distance 
from the nucleus is reduced to one-third, so,as to give its value near the 
nucleus. [See Abstract 1587 (1925).] Dispensing with van goons S 
determinations: of. the angular velocities, of the nebule, and: H. 
Shapley’s criticisms based. on these for the author’s.distance of Messier 33 
[see Abstract:'2464 (1924)], and adopting Eddington’s correlation of. the 
luminosities and masses of the actual stars, the theoretical formule give M 
{in terms of the sun’s mass) = 2:8, x 10—14C%gs ; and if the condensations 
in the nebular arms appear » magnitudes fainter than thee sun. a saa parsecs, 
VOL, XXVIII.—a.— 1925. 
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Li's If Hubble is correctithat the variables in Messier 31 
and Messier ‘33 appear to: be of absolute magnitude’s= 4; them for! these 
stars ‘the «mass-hiimimosity correlation’ is: that ‘L waries iearly as 
and therefore varies:as  Since’C may be in-error by a factor: of 2; 
¢ may be in error by a factor of over a million. But taking any reasonable 
value of g, and assuming s = 1 (which is rough), » = 13, for Messier 31, 
 thevalue'C & em. a'see:; ‘agreeing well with the previous Value. 
It is of the order’ of miagnittde of molecular Veldéities gas! ‘éon- 


firming the: hypothesis that nebular conderisations ‘are formied by gravita- 


‘tidhal instability in ‘a gas “but the author fitids ‘that up to‘ about 90% 


of ‘the ‘matter the be! in the solid ‘or state.” 


the ‘lenticular Shape’ of Messier 31 is'due to its ‘rotation; assiiming Pease’s 
formula! for its ‘lire of ‘sight’ vélocity and Hubble’s distance 950,000 
light-years,’ he’ finds the period = ‘the ‘mean’ 
x a “free ‘path ‘of 100 million kin: ‘the nucleus is 
Wholly ‘gaseous (greater if’ partidlly' solid’ or’ liquid) ; the diameter ‘of tte 
nucletis,” ci. its mass! ‘grammes’ or! 2600 million 
suns ;/its emission of light 400 million times that of the sun. He suggests 


on. Soc,, M.N. 85, pp, 526-530, April, 1925. theorem 
lue to pap eety giving the rate of generation of energy in the interior of a 

star, is shown to be an a APRT RHEE only, and w which may, in fact, be 

bs ject to errors Le the order of the quantity derived. It is shown that 
ipel’s procedure is equivalent to putting two successive coefficients 

ini series of equations due to the author, equal to zero... Hence seen 

that all successive, coefficients vanish, and the genera]. theorem, of which 


v. Leipe partionlan case loses its signifioance, -It is pointed out that 


the ‘equation of ‘radiative H = — ‘also 


Eddington. (Roy. Astron. Soc., M.N. 85. pp./408+413, March, 
1925. )—In order to throw light on the possibility of accounting for the 
-in the total radjation between theory and observation, an 
extreme case of radiative ‘equilibriumh is analysed, where the whole of the 
energy evolution is ‘at’ the ‘centre! Reduction of ‘the results| is’ very 
laborious, ‘but one case is worked out. For a star of mass 6-02:« ©, 
raditis cms,, the magnitude: difference .corresponding to a 
central emission and the ‘usual’ distribution of energy! according to 
<T is 0™- Thus the discrepancy of the absorbtion coefficient cannot 
bé ‘accounted for ‘by the most as to 
2064, Tile Origin of the Solar Theory of Stellar 
Luminosity.’ Jeffreys. (Roy. Astron: Soc.) 4184416, 
March, '1926.)-Reeent developments of the theory of ‘stellar luminosity 
modify considerably conclusions drawn ‘previously as to the origin of the 
solar system. Previously it had been thought that, at the time when the 
planets were formed, 
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an early of period ‘the earth’s dife.’. Jt now’ seems ithat.they 


- derived for stars of the P Cygni and other special types, for cluste 


(Union Obs. Cire. Nol “pp: 2706283, March: 20; 


The author believes that the deviations'of the moon are’not 


to + 18-4 sec. Gn are, 


ate of the’ double-bright nature, and the form of the. velocity,curve when 


exhibiting, least absorption at 


value, ~whiereas it seems Jikely that the change:bas been: slightly in ithe 
other direction. It. was doubtful af: the formation of oceans.occurred at 


2045. Absolute ‘Magnitudes of Objects in, the’ Lavge Me agellanic Cloud. 
Shapley and H, H, Wilson. (Harvard ( Coll, Obs., Circ, 271. PP. 
1925.)—Adopting the parallax already found for the L | 
0*-000029, [Abstract 1026 (1925)], de 


and for nebule.. It appear that, many of the . diffuse eles 
than the Orion nebula. MAE 


2046. Occultations’ obséried im ‘and piri while 


1925.)—Reduction “of 224° occultations' of stafé observed ‘elsewhere ' than 
at ‘Johannesburg, ‘all ‘being dark-edge phenomena, except in the case 
of Aldebaran. What is’ being the time-ertor of the moon's 


due to'érrors in x, y and 2, but’ to errore in ¢, ‘Which:errors must arise from 
irregularities in the ‘period of rotation’ of ‘the earth. He’ finds that the 
simple and ‘unweighted mean of‘all the observations, rejecting none) gives — 
Ate 414-3 gece. (= 9), and similarly the mean ofthe amateur 
astronomier’s observations (made'in England) is + 14:4 sec) (409-9). 
During the year 1028 the moon's ‘time-error Ar decreased from + sec: 


2047. Spectrum of d Persei (Type BOpe). W. J. S. Lockyer. (Roy. 
Nels Soc., M.N. 85. pp. 580-607, May, 1925.)—An investigation of 
fifty-five: plates pPersei, between Hg and Hy, with.the prismatic 
camera, for cyclical changes in the bydrogen lines and.for the mature 
and onigin .of the other sharp; bright dines: and: the sharp. and hazy dark 
lines, ach ‘hydrogen line, consists of a ‘broad absorption bandon which 
ate superposed: two bright lines symmetrically, placed. and separated 
from: each other: by: a:strong absorption line... ‘The, relative intensities..of 
the two bright components of any ione hydrogen line change in a gradual 
and progressive manner, and were determined by eye and by the wedge- 
measuting machine. A. table! of, these values.is given for H, and H,, 
and indicates mean period of days by using adate of minimum 
of Jordan‘s in 1909 this mean value.is reduced, to 126-8 days.,..A good 
approximate period for a binary. may. be. found when,.the hydrogen lines 


the’ observations are well distributed... Double-bright. lines, .of ionised 
iron, calcium and: titanium behave im a similer;way.as the. hydrogen lines, 
and lines so placed ate also found in y Cas., 7 Aqr., ys Geni, H.D. 20,336, 
7 Tau., 26 Ori., Per); 161,114, andthe companion top Ceti...In 
Per. a few-absorption. lines are algo: seen. as very shaup lines or as very 
nebulous lines: at different velocity, phases. . A. table -is..given of, the 
changes’ of intensities of ‘both! bright. and. dark Jines, the outstanding 
feature being that the: absorption lines of hydrogen. and calcium behave 


the phase of negative velocity and greatest promimence Hn 
positive velocity. All the bands — an seid hort-per 


+ 
ry Py 
+ 
ters 
> 
a 
| 
J, 
; 
t af 
Le 
£4 
x 
a 
7 
| 
| 
An 


by other observers on all these various lines. The present investigation 
suggests that ¢ Persei ought to be a variable star with a period of 126-8 
days, having an amplitude of variation of about two- or three-tenths of 
a, magnitude, its maximum brightness occurring at, epochs of maximum 

tive yelocity, and a search has been made for such small variations 
but. without success. “Two plates are given of a comparison of $ Persei 
with @ Cygni and y Orionis, and, of its own eres at: pray phases. 
Abstract 9296 (1024)] 3 M. 


“2048. Stellar Magnitude Astiograpnie Catalogue. Pro- 
visional General Survey. H.H. Turner. (Roy. ‘Astron. Soc., M.N. 85. 
610-624, May, .1925.)-——In 1909: it was proposed ‘‘ that. the -mumber 
of: images’ recorded: under each, unit, of the magnitude scale be counted 
and tabulated Abstract 999.(1909)]... The main purpose is to co- 
ordinate the magnitude scales the forty zones (each of 2° in declination) 


from: ++ 62° to — 41°....N represents the total,number of stars per square 


degree brighter than. a. specified limit, and log Ng corresponds. on. the 
galactic: equator to log N, in galactic,latitude y. The stars are.grouped 


by the values of Ny. _The author considers, after the galactic condensation © 


has, been removed. to the first, approximation, (a) the distribution of. vai 
stars of mean)magnitude 11+3.\(the mean value of log Ny = 1:50), and 
(b) the variations of this distribution for.one magnitude, but this last i is 
not critically, discussed... He finds.that the results suggest that there are 
systematic features of stellar distribution not hitherto realised that can 
be explored profitably by use of the magnitude determinations of the 
Themselves. B. Wilson and W. J. Luyten. (Nat. Acad. 
Sci., Proc. 11. pp. 270-274, May, 1926.)—If the error of measurement is 
comparable in magnitude to the quantity determined, the frequency 
functions of ‘a set of quantities and of their measures may be decidedly 
dissimilar. The authors have taken 313 determinations of parallax, by 
- the Allegheny; McCormick and Mt. Wilson Observatories, of stars between 
‘5th and 6th magnitudes, counting each measure separately. The frequency 
curve is very Skew,’but looks like a logarithmic transform, and is, in fact, 
normal in # = logj9(w + 20), the parallax being taken’ in thousandths 
of a second of arc. -But when the frequency distribution of these parallax- 
méasurements passes to the frequency function of the parallaxes them- 
selves (as determined‘ by the method given by Whittaker and: Robinson 
in Calculus of (Observation) the solution is very unsatisfactory... When, 
however, the authors determine the logarithmic transform (with the 
origin drawn in from @'= = 20 towards @ = 0), which has its first three 
moments identical with those computed by Whittaker and Robinson's 
method, the’ new distribution is an improvement, Two diagrams are 
given; the first:a plot on logarithmic-probability paper of the distribution 
of observed parallaxes with scale giving log, (w + 20) and of the fitted 
logarithmic transform ‘with scale giving log,,(w + 6-3) ; the second giving 
two curves of the distribution of ‘parallaxes and of the parallaxes them- 
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assuines that mean of ya the 
disturbed ‘value of l/r, whereas there is a secular term arising from the 
periodic part off 1/r.. \In-efféct, both mean distance (a) and. eccentrisity 
decteases, the. relation between these rates being ¢ 
by the equation afé aei=donst.,: and: the :asteal ,velocity is.: constant: 
The ‘author discusses three’ hypotheses of thie’ effect of; decrease of /mass 
in “binary system: (masses mand That assumed by. Jeans, 
fiass accelerations: force; (2) the usual form of, the second Jaw of 
iforce ‘along ‘the x-axis, whets a function of the masses only. 
both and °(2);-uinless = my throughout or m= 0. (which: cases 
give constant velocity), the velocity ofthe certtre mass.increases, but 
in (1) the’ angnlat momeéntumt dééréases’ dnd: areal, velocity, remains 
constant, ‘and’ in (2) the! angular ‘momentum is) constant ‘and the ,areal 
velocity’ increases: (3) the rates of @ and é-depend on the values.of 
my, and consequently on the rates:of change; if 3m, for all time 

M diminishes with ; if my<i2m,, and'the eccentricity not,too larg 
dhs distaii¢e diminishes with which: is.of interest 
determirations ‘of the: relative ‘masses \in ‘stellar ‘binary: systems. . Hypo- 


thesis) (2) shows thatthe: velocity of a: stat: as-well.as that.of the centre 


of mass ‘of a system iticteases, agreeing withthe increase.of velocity. with 
“205%, of the to: the 
International System of Magnitude and Colour: He Seares; Mary. GC. 
Joyner and Myrtle L. Richmond. (Mt. Wilson Observat. Contrib. 
No. 289): Astrdphiys.!J.61. pp.:.808-319, .May, .1925.)—The Durchmus- 
teting inHA/ 101, (102; 103, _gives:the brightness of, stars in Selected 
Areas’ 1-206; to: a’ limiting magnitude about...16. Many ‘ef these 
in’ the' Mt. Wilson Catalogue, of Selected Areas, which includ 
‘1+189.|' It is shown that. the.Catalogue. is on the 
photographic scale. The Durchmusterung can’ therefore be. reduced, 
the latter scale'by directcomparison of, magnitudes for stars observe 
in common, The: Durchmusterung, magnitudes. for, the. northern, hemi- 
sphere,' méasured: with the: Metcalf 16-in.) telescope, are affected by: a 
large’ colour equation. ‘This was. determined: from the central, stars. of 
the »areas;‘whose colour-indices are,known,, The complete, reduction 
ho A 


The scale-divergence is the,same as that of HA, 71, No. 3, at ont 
be.:, Corrections for each, area, for scale and colour combined,’ were 
derived from. the stars common to the two catalogues (Table 171). ‘With 
allowance for colour equation based on the mean colour-index Of stars 
of different magnitudes, it is found that to m = 13 the scale corréction 
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of the DMis the same as that of HA, 71, No. $,(Table IV), but for, fainter 
stars. there is an appreciable divergence... The fluctuations in the 
rections from area to area,are large, and obscure the systematic difference 
for, stars of high and low galactic latitude, which depends on the fact 
that the former are redder than the latter. For statistical purposes the 
separate areas should be reduced to. with the aid 
Wilson Observat, Contrib: No. Astrophys. J. 61. pp. 284-302, 
May, 1925. )—The principal purpose. isthe reduction of the Harvard 
visual scale’ to’ the ‘Mt. Wilson Incidentally, it 
is necessary to discuss the ‘relation ‘of this system to the photographic 
and photovisual magnitudes of King and the visual results of the Potsdam 
Durchmusterung; direct comparison of Polar Sequence measures 
‘gives the values of the colour equation, which ‘seems to depend on the 
: itude; and the scale correction for the Harvard scale between m = 4 
and .13 (Table II and [2]). King’s extra-focal measures define scales 
which are sensibly parallel to MW and results for 4(Tables III-V), 
and extend ‘the séries of colour coefficients, but leave the zero-point 
correction to the Harvard visual magnitudes of bright stars rather un- 
certain: The result; however, is confirmed by comparing, in the critical 
region, the PD and HR and the PD and MW systems. The scale. correc- 
tions for Harvard are approximately — 0-08 to m= 65; + 0-07 (m —.6) 
for to and (m— 12-5) for m= 9-5 to 13, The 
changes’ in the fun in the differences correspond’ to the. division-points 
between ‘measures made with the 2-in., 4-in. and 12-in. meridian photo- 
meters: The comparison of Harvard. and Potsdam is based mainly on 
the data of Miiller and Kempf, and leads finally to the scale and colou1 
corrections for the PD (Table V1), confirmed in.part. comparison 


ag 


patent: (Astron. J. 36. No. 850. pp. 73-76, June 5, 1926.)—-The 
Rumford wedge photometer scale depends upon laboratory measures 
pdlarising pristis and ‘a rotating sector, and upon observations at: 
the ‘telescope with a shade-glass whose absorption is well determined. 
The two methods of' calibration agree well, but it is desirable to check 
the scale with other well-defined scales, Thus the McCormick scale 
was more extended than the mean of Lick, Yerkes and McCormick by 
4-7% in a ‘comparison of stars of the 15th magnitude. The present 
comparison is with a selected sequence of stars in the Pleiades. ‘given in 
Harvard ‘Annals, ‘71, 53, and indicates a discontinuity in one scale or 
the other between the 9th’ and 10th magnitudes. comparison with 
Graff's Photometrische Durchmusterung der Pleijaden shows that the 
discrepancy is in the Harvard scale. A table of this is given. A com- 
parison with the Mt. Wilson photovisual magnitudes gives an indirect 
comparison with the North Polar Sequence, and shows that the difference 
between the two scales is less than 1%. Conclusions cannot yet be 
drawn regarding the colour equation of the McCormick magnitudes. 
The scale is not greatly different from. the absolute scale defined by 
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2084, <Gendral> elocities.... Strtmaberg 


Proc. pp. 865-870, groups. of 


all ‘known classes of objects: have ‘been been taken on the, basis spectral 


have‘ been subdivided on the basis.of proper, motion, apparent 
magnitude (m), a certain quantity being competed sthich ie connected 
with the absolute magnitude: (M) and:.the linear tangential motion 
(T in km_jsec.), that H = m + 5 log w= M + 5 log T — 8-378. Stars 
of a certain spectral type and nearly. the same intrinsic brightness and 
velocity dispersion: can thus be combined: in the same groups, for each 
of which the velocity ‘distribution was described in terms of the con d 

of ‘the ‘ellipsoidal: distribution’ law.«The group-motion .was shown. to 
vaty ‘from about 12 km//sec.: for’ the, Cepheids of. long. period. to. about 
300 km/sec. for stars of. maximum velocity dispersion, globular. clusters, 
and spiral nebulz, giving a steady increase along. a definite axis with 
increase in dispersion. It is ee of spectral type, mass, etc., 


but varies-with velocity ‘dispersion, as inthe quadratic relation, 
y = — poy + By = 0-0192 sec.fkm,,. =~ 10, km./sec., where the 


axis parallel to the y-axis: For objects other than.B stars and highly. 


The acon ne summation sp 


mtre has the velocity 14-8 km./sec. in the direction 85°-7, — 22°-0; 

e functional factor exp.[— p(y —’B)) seems to be constant for all groups. 
In our néighbourhood the motions of stars are detériiitied not only by 
the gravitational field due to a local system ‘6f stars, but also by ‘another 


field connected with the system of globular clusters atid nebule ; or: 
there ig a fundamental frame or niediuim referred to'in whi 

2055. of with to Magnitude Galactic 


F, Seares and P. “J. van’ Rhijm. (Nat) Acad. Sci., 
Proc. 11, pp. 358-364, June, 1925. ‘Nature, 116. pp. 948-060, June 20, 
1925.)—A study of the distribution of faint stars in the 139 Selected: 
Areas of Kapteyn has been completed, and a detailed discussion will 
be published, but some matters of general interest are here summarised. 
The results indicate an underlying statistical unity of the stellar system, 
and the importance of the Milky Way as a structural feature. . ‘The total 
number of stars down to the 20th visual magnitude is about 10°.. The 
ratio of total numbers for successive magnitudes falls-off rapidly with 
decreasing brightness, and most’ rapidly in the direction ‘of the: galactic. 
oles, a result evidently related to the flattened, watch-shaped form of 
he system. Ninty-five per cent. of all'stars are within 20° of the galactic: 
The number of stars beyond the ‘range of our most» powerful. 
telescopes ‘must be many times greater than the number of visible stars ; 
but, 98 i of starlight is contributed by the ‘visible stars brighter than 
20th magnitude, and the largest share comes from those of about: the 
12th magnitude. A. 
VOL, XXVIII.—A.—1925. 
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nievfe GY Peasel Proc. 11 pp. 366-357, 
‘star the: power-of the,.20-ft, 
Michelson’ interferometer’ attached: to ‘thé 100-in. telescope at Mt: Wilson, 
atid’ a ‘set of observations of the’separation of the components was made 
in’ April,’ 1926. confirm! the: hence .the 

2057. Brower’ iim the: Problem af, Thee. Bodies 
plied tothe Motion of an Asteroid: W (Roy. Astron, 
‘pp: ‘625-639; May; 1925.)+-Classes solutions, previously. 


9068. Newton's ‘Method’ ‘Parabolic A. Ny 

(Roy: Astron. Soc:, M.N.:85. pp. 640-656, May, 1925.)—The 

author ‘Considers! that the method desoribed in the Principia, Book, III, 
| sition XLI, andprecéding Lemmas is unduly neglected, ‘and.‘‘ the. 
aim of this paper is call the attention, of students of astronomy, 
these wonderful pages of the Principia, and to show that they are, as 
, ‘as aiiything else he ever wrote.” A criticism of Bauschinger is 
own: to be based onan incorrect ‘statement of the’ method, by! 
itis to be of giving results to any 


059: The Eccentricity of Fluid and the 
Planets. J,:Boccardi.,, (Comptes Rendus, 180. pp. 1647-1650, ‘June 2, 
the.,case a. body revolving round a centte 
attraction aud: which always,turns the same face to, the centre, it is ‘dis- 
cussed-whether, the ellipticity. assumed, by, a planet, if it i is 
thé stability of the motion, For the earth it is found Be te 
excesses will be 1-2 and 4-8 metres, and for Venus 0-58 
only. Tf B. and Care: the. principal moments of such an 
y = (B= A)/Ge For Venus, y = .0- 000090283, and, is, f 
to ‘be:considered of practical sigr wce,, The s equ the é 
moments in this cannot exp ‘he 


Glouds::1B. Lyot.: ‘(Comptes -Rendus, 180. pp, 1645-1647, June 2, 
—‘Previous, measurements) of polarisation of the light from: 
Mars [Abstract: 2220. (1924)) have. shown. it is very similar to that 
of thé moon. Further measurements are now given for a further cycle,’ 
and :itds found that the observations are repeated up to a certain point,’ 
but:that then, for a period. of about, three months, the. polarisation falls 
greatly below: ;its;,normal, value, . This. is due, to cloud | or mist in the 
Martian: atmosphere,.and with a high magnification it is shown that the’ 
ie ‘of cloudy areas entirely alters.in the course of three weeks. 
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Inst. 10. pp. 549-060, May, rade 
in all, branches of the subject as recorded in et 
inthe, past few. years. 


‘Physik, 16: PP. 863-888, 
essentially an. amplification. of Mie's. theory... ot; 
solutions for metallic s 


ofthe’ resulting :séries as are indicated by,the number 
to; 
analytical summation of these series; which would.seem impossible wi 
applying the Debye We radiation and absor] 
tion ‘law’ which ‘holds ‘good: with’ sufficient’ accuracy, for the entire field 
Qn-particle ‘raditis/wave-length; and may be linked ‘up. with Mie’s calcu- 
lations: ‘recent paper by Shoulejkin ‘(Abstract 2714. (1924)},,in wi 

the author employs’ Mie's: methods;,: reveals the enormous difficulties. of 
computation for the case of coarse particles.) There, can, be..no) -doubt 
that in this case Maxwell's theory and.the calculation with the optical 
constants of the contipact, material are thadmissible; though for smaller 
particles they may lead to. thebretical results i in harmony with experience. 
The assumption of a Simple proportionality bet eer radiation or absorp- 
tion and the concentration of colloidal solutions isalso completely justified, 
as-is shown" by; amongst others,’ Thespaper is diyided. 
into ‘three chapters: | Chap.: I’contains:the establishment of the formule 
of total radiation and absorption»for a siiall sphere; Chap. 11 shows the. 
simplification of these formule by the introduction of Debye’s. semi- 
convergent development and the summation of the resulting series; 


Chap. III discusses the solutions and Mie’s ‘results. The 


2063. ‘Metallic ‘Lust Part-I?’ and. R. Allen, 
Chem'29. pp/'564+686, May; 1925,)—Metallic lustre is observed, 
when sufficient light appears to come ‘from:a single surface with suitable 
variations in‘ space or'time, ©The crystals of metals:and many sulphides, 
phosphides, silicides, ‘selenides; tellurides: and arsenides are opaque. 
that the light is reflected practically from one surface, the metallic lustre 
being intensified ‘if the ‘surface ‘not too'smooth. “Interference 
of thin filnis—e.g. birds feathets oil’ fitms—show ‘metallic lustre; While: 
with multiple filiis the lustre is imetallic’‘only when the ‘obsérver is 80° 
far dway that the ‘film ‘thickness ‘regligible. Total’ reflection: and. 
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selective surface reflection give metallic lustre. Synchronous intermittent 
lighting of a rotating parti-coloured disk, or stereoscopic lustre, gives the 
sensation of metallic lustre, which may also be shown by self-luminous 
bodies. (See Abstract 2471 (1924)] B.W.S. 


2064. Parts I andII. 1. Ebeling. 
(Celts. Physik, 32..7. pp. 489-601, 1925.)—The peculiar selectivity 
shown in the spectra, due to the réflecting power of metals—as, ¢.g., the 
sharply defined minimum at A = 3160 A. in the case of silver—shows ‘a 
strong dependence on temperature. In the case of copper, the’ powers 
of reflection and absorption indicate a dispersion in bands, and for 4 
weak minimum reflection show small relationship ‘to temperature. These — 
points were investigated by means of a photoelectric cell. The paper 
concludés with a discussion, arising froni actual records and observations, 
| regarding the relation between the optical’ properties of metals in’ the 
_ colloidal and ordinary states respectively, and also a comparison of the 

when ‘the metal exists as ‘solid or as vapour. The results 
of spectra. 


D. B. Judd. (Optical Soc. America, J: and» Rev. Sci. Inst. /:10: 
pp. 635-661, June, 1925:)—After a brief résumé of other methods, the — 
author in this paper assumes the true ‘coefficients to be those values 
which, when used to weight the excitation curves, will cause them to 
summate to an approximate visibility function, the sum of the squares 
of whose errors from ‘the accepted ‘visibility function.shall be‘a minimum. 
A mathematical analysis leading to the discovery of the coefficients which 
yield errors, the sum of whose squares is a someon is int seated 


KSRB. + K,XGB. + K,2BB = 


ol ‘Ky, Kg (the chromatic visibility coeffi 
cients referring to°the red, green and’ blue excitations respectively) can 

be evaluated fromone'or the other of the two sets of data that are under 
the process of he polation of 


(green. = 0062 + 0- 0333 
K, (blue excitation) = 0-01290 + 0-01431. 


A ‘seties of tables and curves is given and the brightnesses of a set of 
papers illuminated by: an equal’ energy ‘spectrum calculated in three 
different ways? (1): By Troland's coefficients; (2) by the least square 
coefficients } (3) by a theoretically rigorous graphical method, against 


12066 The. Optical Constants of. rystals of and. 
poi Wave-lengths from 3000 to 5000 R, F., Miller. (Optical. Soc., 
America; J. and, Rev. Sci.;.Inst. 10, pp. 621-634, June, 1925.)——The. 


measurements were. made. by a 
VOL. XXVIII.—a.—1925. 
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perpendicular to ‘Two sets of optical constants 
wete found for éach substatice.’’ For’ selenium, in ‘thé ‘parallel: 
the indéx of refraction was found t Vary from’3-4 to4*4, and the reflect- 
0-46; inthe perpendicular’ position the index 
rarit es from 2+3'to and’ thé reflecting power from 0/41: +0 0°34.) For 
in the patallel position’ the index varies from’ to and 
the ‘reflecting power ‘from 10'to’ 0°27 the position 
the index varies from’ 1-7 to 2°7, thie ‘reflecting ‘power from 0- -09 
The average error is estimated to be about 5%. ee 
for the middle range of wave-lenyths, 3 3500-4000°A. 
Use of Calespar Lenten Polarisers for Strong Beams. of 
Lights: W. ‘Schiitz. (Zeits. f) Physik; 32.0%) pp: 502-504; 1925,)-—-A 
calcspar lens cut parallel’ to the optic’ axis of the crystal possesses two 
foci for natural light, in accordance'with'the refractive indices for polarised 
light, which is parallel or perpendicular to the’axis.: ‘The fatio of the two 
focal lengths is 1-35. This difference of refractive power is used in the 
present case: The’ source’ of ‘light is*brought to a focus. at: two: places. 
The ordinary ray ‘is’ elimimated by means of' a screen placed in its path 
at the focus, and thus the remaining’cone of light is linear polarised and 


Of considerable: intensity... The above: arrangement is suitable: for all 


wave-lengths, and is an efficient substitute for Nicol prisms and the accom- 
+2068: Type of Nephélometer. Soc., 
26. 2: pp. 58-61; Disc., 61-62, 1924+1926.)—A: new: type of 
nephelometer is described, which ‘provides: an accurate optical method 
of measuring a minute amount of precipitate’ by means of the turbidity 
it produces in solution, Light is passed into the’end of a tube containing 
the'solution; and the intensity ‘of the scattered light is: measured by a 
special form of wedge photometer. A description is given‘of the means 
by which’ stray light can be kept from the eye during observations, and 
an actual is included to illustrate the use of instrument. 

the Stability of Explosives. A.F.C. Pollard. (Optical Soc., Trans.26. 
2. pp. 63-73, 1924~-1925.)—-The importance of nephelometry to industry 
and the chemist is indicated, and the unsatisfactory state of the theory 


ofthe molecular as well.as the colloidal scattering of light is briefly ‘dis- 


cussed. An example of the high sensitivity of nephelometric methods 
is given in a description of some preliminary work upon ‘a suggested 


2070. On: LH, Kriies. 
(Zeits. Instrumentenk.: 45. pp. 213-220; May, 1926:)—An: tinny 


| 
G. Il, Pokrowski.:. Physik, 32. 9. PP 
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light-seattering the size of the particles. . The opti 
non-homogeneaus.. bodies , were. gelatine, suspensions . of, ‘boric. acid in 
petroleum,) calespar glycerine, and.vanadiym pentoxide suspension, 
The results shqwed. that. when, plane. polarised light, passes. through. an 
optically non-homogeneous a, suspension.e part,.of, the. light, is 
depolarised. The:portion of the beam which passes.through the.non- 
homogenous body. is.depolarised ; the portion, passing through. the. inter- 
spaces retains its polarisation. Formule. are, developed. connecting the 
relationship between the relative amount of polarised light which passes 
through ‘the optically nomshomogeneous mediam, the. thickness: the 
layer, thé coficefitration and ‘magnitude of elements. formule are 
confirmed -by experimental: results, The change of, depolarising. power 
of ‘variadium -pentoxide snspensions, with;time, can also be empirically 
by akd-of the formula, (Bee Abstenct 1638: JoBi 
Physik, 32: 9. _pp.:678+680, 1925.)—Continuation of Abstract: 1068 (1925). 
Shows: that dispersion can’ be explained a light-quantum: theory if 
the inertia’ atom and the. causes 
(Comptes; Rendus,/180, ppi 1483-1485, May 18, 1925.)—The ‘author: has 
determined: the. Kerr: constant of limonene by; the general method, for 
medsuring: the electromegnetic birefringence of. active substances. pre- 
viously idesctibed {see Abstracts 1124 and 27,17 {1924)}, Brief. details are 
included... The data show. ‘the rotatory power of limonene to remain in- 
variable, the electrical birefringence to be positive, and the. Kerr constant 
to lie: between that of benzene and: toluene, and to be nearly four times 
the side chain,: A, Ho. 


2074. The Friese-Greene Process of Colour H. 
Friese-Greene. (Roy, Soc. Arts., J. 73. pp. 552-568; Diso., 568+660, 


Jones, . (Eastman Kodak Co. Research.Lab, Comm. No, 221. Optical 
Sec. America, J. and: Rev, Sci. Inst. 10, pp.; 661-672, May, 1925.)—The 
photographic method has many advantages to recommend, its adoption, 
even: for work in the visible region. Some very. good instruments have 
been devised, and results of satisfactory quality are being obtained by their 
use. : Phe! following: peculiarities of photographic’ materials. which ‘may 
give rise-to errors when these materials are used: for measurement: of 
radiation’ inténsities are effect; failure the 
reciprocity law; gamma-wave-length effect; non-uniformity of effective 
priest and errors of development. The method here proposed meets 

the: requirements given, ’and :the\ precision: obtainable should - be ‘limited 
VOL. XXVIII.—A.—1925. AY 
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‘met.and by the; error,involved, in. the. determination. of density 
equality... For adesoription of the apparatus;and method.of carryingout 
someriments reference must be made to the 


Zeitsof Physik, 569-674; ‘June; inthe 
decomposition ofthe. iodide of, Millon’s base»: The resonance lines.in the 
luminescence spectrum from; the same,..The probable quantum,path of 
the combination electron between Hg and N atoms.in the iodide of Millon's 

2077. The, Extinction of Resonance Fluorescence by. 
conven ‘were, ioken of gases, and. the 
details.so chosen that the disturbing.influences of pressure: increase: and 
depolarisation were avoided... The curves showed, that the radius of impact 
of :the,excited mereury.atoms. has approximately. three times the value 
of: the radius as given, by the kinetic’ gas; theory., It.is.also seen» that 
the. gain. due, to mmpact.can, be accounted for. by: two different, methods, 
‘The gains up, to.100,%,are shown for: down:to 0:03 % 
for helium, . The.conclusion. gives a note-of the sources of. error and their 
influence on; the . ofthe results. » 
te 
2078. Cells with Large Electrical. Radiations. 

E.. Bodin, . (Comptes Rendus, ..180.. pp: ,1781-1738, June 8, 1926.)— 
The,author, in conjunction with Reboul; has previously shown that various 
salts or: oxides send jout of short: wave-length: when, an. electric 
current,.passes through, them [Abstract,2755 (1924)].:.The various sub- 
_ $tances.are compressed into blocks or pastilles, and their resistance. deter- 
mined -by -measuring the current. passing, with 1600 volts, between the 
ends. . They, form which. behave, as. insulators ; 
those: which-allow measurable currents;to pass and show no peculiarities 
in. the. conduction of, electricity ; those which conduct feebly the current 
given voltage, diminishing with, time; the limiting. current not being, 
in, general; proportional; to the potential.., The last group includes the 
greater - number of the substances investigated, ‘including HgO, HgSQ,; 
HigySO,; Fe,(SO,),;CuSO,, etc. It is substances of this group which, with 
suitable voltages, emit radiation. The distribution of potential in the 
different’ substances ‘was investigated ‘when ‘current flowed through’ the 
blocks ; in’ Group 3 it did not correspond to that due to pure conductivity 
in’accordance with Ohm’s law. Using HgO; for example, with 900 volts 
between the terminals, the drops near ‘the terminals could’ reach 500 or 
600 volts, while with positive 


(Zeits. f. Physik, 32. 5. pp. 370-383, 1925.)—The present paper investigates 
the problem as'to whether the’ Rubinowicz selection principle [Abstract 
46 (1919)} retains its validity when the radiation emitted Rook an electron 
of ‘an atomic’ system’ takes the form of ‘Oseen ‘néedle radiation.” The 
calculations now undertaken'lead to the result that the selection principle 
att external electric field ‘is 

VOL. XXVIII.—A.—1925. IOV 
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introduced.’ “The ‘existence ‘of ‘an’ éscillation field is indicated “which 


. $2080.54 ‘List ‘Ultimate Périvitimate of f Astrophysical 
Tatevest, Hoo N, Russell,’ (Mt. Wilson Observat.- No. 
Astrophys. J.61. pp. 228-283, May, 1925.)—The very tapid development 
of the ‘analysis ‘of ‘complex ‘line-spectra ‘makes it desirable to prepare a 
preliminary list of lines of astrophysical interest for which the spectro- 
scopic and energy-relations are known, ‘A ‘brief'summary of the theory is 
given, followed by a list of lines, the elements being arranged in order of — 
the ‘successive groups of the periodic table, and the individual lines in — 
order of the energy-léevel of origin within the atom. A-bibliography of the 
more important recent papers is appended.’ The name “ ultimate lines ” 
is suggested for those lines which originate in the lowest ‘energy-level (or 
normal state) of an atom (whether neutral or ionised) or in another state 
very close to this. © Lines originating in neighbouring but higher energy- 
levels may be called “‘ penultimate lines ’’; those originating in still higher 
levels, ante-penultimate lines,” Ultimate lines, as here defined, are nearly, 
but not quite, synonymous with the raies ultimes of de Gramont. The 
difference is discussed in the text. The meaning of the terms “flame,” 
are; spark lines” is also discussed. Amn index to the table has 
been made in which the elements are arranged in the alphabetical order 


J. G, Slater. (Phys. Rev. 25. pp. '783+790, June, 1925.)— 
The various steps are discussed, practical methods being given for per- 
forming the calculations. The absorption coefficient can be found by 
the exponential law from knowledge of ‘the intensity of absorbed and 
non-absorbed light. “In doing this, the intensity curve must be corrected 
for slit width; anda simple method for this, applicable when there is good 
resolution, is given. Also ‘methods are given for fitting constants of the 
ordinary formula for absorption coefficient in a spectral line to the observed 
data: Several points connected with half-breadth, failure of the exponen- 
tial law’ with poor resolution, are discussed, and finally formule are given 
for finding the atomic: — of the 
formula. 


2082. 4 in the Litimets. ‘Shectral G, Joos. 
(Phys. Zeits, 26., pp. 380-382, June .5,.1925.)—Values are. given of the 
wave-lengths.of the components of the Cd triplet 2p:— 2s, and it is shown 
that, with. the greatest, probability, for this triplet and the Bi line 4722, 
a further quantum number exists for which the same principle of selection 
holds as for the inner quantum. Also the difference terms are,. within 
the limits of error, an exact multiple of a sxe wecmuen which for Cd 


2083. ‘Electrically broadened. Spectral M. (Phys, 
Proc. 37.,pp. 249-257 ;  Disc.,.257-258, June, 1925.)—A linear rela- 
tion between broadening of the Balmer lines and average current density. 
has beenaccepted for broadening up to20A. ‘The present work describesan. 
investigation of a finer range, up to 1 A., by means of a. swesspyplateechelon 
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grating, in’ which the above ‘relation is shown’to ‘bean approximation, 
Concentration of ions is taken as the controlling -factor;,assuming Stack’s 
hypothesis. Broadening. without change. of current: was.effected by..a 
magnetic field, ‘and the several effects involved are accounted for on = 
theory that line width sn her on the number of charges which surrou nd 
particle. A thermionic method was’ also tried “for’ aryit 
-width 
reply it is stated ‘that’ ‘work fine structure 


“2086. Energy. in oO. 8. (As 
phys.. 61. pp. 209-222, May, 1925.)—-While the potentials of 
monatomic gases, can usually. be definitely connected with lines of the 

series spectra of, the elements, those of diatomic and multiatomic gases 
frequently . cannot. This has led several investigators to suggest that 
the potentials. are for the molecule, but they have not been connected 
with.the band-spectra of the substances. The connection of these radiating 
potentials with the band-spectra is pointed out in ‘this paper, A. brief 
synopsis of the present methods of analysis of band-spectra i is given, and 
energy-level diagrams illustrating typical electronic and vibrational shifts 
are shown and discussed; . Two types of grouping of bands are illustrated. 


' The normal state of the molecule is that,of the zero electronic.and vibra- 


tional states coupled with some rotational state m. Consequently, the 
first band system should consist of a single set of bands whose frequencies 
are related in aisecond Deslandres progression; but succeeding systems 
should consist:of groups:of bands: ‘The extent of a band system is.limited 
by the overlapping of energy levels; by the stability of the molecule, and 
by the: ionisation: of the: molecule. The minimum radiating. potential 
of a system is the potential of the zero vibrational level. The radiating 
potentials may be experimentally determined by photographing the spectra 


excited by electron impacts of increasing energy. References are made to 


(Comptes Rendus, 180,. pp. 1454-1460, May 18,,1925.)—A résumé. of 
previous work is given, in which itis shown that the frequencies of lines 
in band-spectra of simple compounds of C; N and O can be represented 
by a formula of which one term is K =.gd,, where. g.is a whole number 


and he is the elementary frequency 1062-5... The author. has now taken 


up. the, question of infra-red. band-spectra,,, and finds the term in question 
is now. K.= ¢.d,Jr, in which ¢ is anotherywhole number. of ab- 
sorption bands for O,, CO, HCN, NH5, H,O and CH, is given, from which . 
it appears that the value of K is best expressed as K = gd,/r.x s,in which — 
s is a third whole number équal to the number of atonal in the maleowle 

2086, Band-Speciva of ‘Crystals. Gases: Hy: Kahler. 
(Nat. Acad. Sci., Proc. 11. pp. 266-269; May, 1925.)—-The work of. Nichols 
on uranyl salt crystals has shown that the-bands can. be represented: by 
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Heurlinger; ‘Kratzer; Hulthén; Runge and/others have'shown:that in:many 
cases the different quantumi transitions: a common initial! 
state. “The then! “gives’ With 
if ay i is p put equal toa constant, or ny 


is put eq to a constant, “Pile soning 
spas 


sel I salts ts are 700 units and 8 850 units respectiv ely. at 
of benzene. investigated those of other gases, By 


workers are similarly 
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2087. ally-exploded | Wires. Smith. (Mt. Wilson 
“ Astrophys. ’J."61. ‘186-203, 1925.) — 
A spectrograph in which the “spectriim is reflected 
from one df the faces of 4 Yotating mitror on ‘photographic filmit so that 
changes with time aré recorded, ‘The time-resblvirig power ” is defined 'in 
atialogy ‘with optical-resdlving “powér,”” and shown to bé about'oneoné- 
Secoiid tor thé instrument in question. The results obtainéd 
with exploded wires ‘of Pb,’Sn,- Al, ‘and’ Mg for ‘the 
ion’ ‘23000-5000 AS For céttain’ elements Sinall ‘areas ‘on the 
he miass Of ‘vapt produced by explosion proved to be very opaque, the 

balay attributed td ahdimalous' dispetsion: ‘described 
for the relative ‘resistarices’ of’ metalli¢“ vapours, afi results 
ae or AG, Ka, Ni, "Zh, Al; Pb, Sa," Fe: 
Turvier and K. ‘T.<Compton: (Phys. Rev. 25.pp.' 606-612, May, 1925.)=+ 
In quartz tube ‘4: cm, in diameter mercury-vapour was maintained at 
3 mm. pressiire and current’ set froma tungsten filament to’a ‘nickel 
anode’18 cm! away. ‘The absorption of light from a’ quartz Hg arc: lamp 
‘was photographed’ with:a ‘small Hilger quartz spectrograph. Absorp- 
tion by the Continuous Positive’ Column:.—Several lines. of the diffuse: and 
subordinate triplet series were absorbed by atoms in the 2p states, 2p—2s 
lines -very'strongly, 2p— 3s lines less strongly, 2p — 3d lines strongly; 2p—44 
lines less strongly, 2p —5d lines weakly. No trace of absorption of combina- 

_ tion lines by 2p atoms or of absorption by other excited atoms was observed. 
on: by the Striated Positive Column ‘(obtained adding 
i). The bright region ‘of the'striation ‘showed greater absorption 

or the than ‘did the dark’ regions. Emission’ Spectra: of 
Various’ ‘Parts ‘of’ the Discharge The ‘negative iglow ‘emitted the’ arc 
‘spectrum aiid’ the'spark line 2848. All thesé lines appeated with ‘diminish- 
ing intensity through ‘the’ Faraday dark’ space. The’ continuous positive 
column emitted’ the ar¢’specttum. “The striated positive cohimm emitted 
the art spectrum and HigH bands. © "The intensity of emission attained ‘its 
maximum for different lines at different regions in the striations'in aitanner 
apparently connected with the eftergies for the’ lines.” Ss. 


Spectra. ‘F. L. Mohler. (Bureau of Standards, Sci. Papers No. 505. 
pp? 167-191, 1925.)—+Various forms of -électron ‘tubés»are’ described): in- 
cluding a néw: type ‘suitable!for*the ‘spectroscopic study of discharge with 
very low current density. The voltage for the excitation of spark lines was: 
determined for both low and high current densities and the spectra photo- 
graphed with a Hilger quartz spectrograph; type C. ‘The potentials Li 54, 
Na‘36,;'K 19/Rb 16 and Cs 14’ measure the ver required to remove a 
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values’ is|equal:to: the idnisation: potential of the neighbouring rare:gas:ion. 
The: critical fial ‘for low-current: excitation: gives the: werk: required 
to' remove twoelectrons. by a:single collision. «The: potentials K 23 volts 
and Rb 21+ 6 volts apparéntly measute the work requiréed:to removei the 
second electron fromian idn ‘with’ the! valence electron removed. table 
of wave-lengths is given in the: case of swith intensities observed: at/five 
SpectrasoPart ¥. Some Polynuciear Hydro- 
carbons, W. H. McVicker,:J./K. Marsh: and A: W.. Stewart. 
= J. 127. pp. 999-1006, May, 1925.)—-In previous papers [Abstracts 
278 (1924). and 216. (1925)}>: accounts,were given>of the’ spectra, emitted 
wader’ the Tesla idischarge, by the:vapours ‘of benzerie. and; a. numberof 
its substitution: products, In’ the present communication: the: ;work:;is 
exterided finto® thé’ fiéld: of. polynuclear-benzene: derivatives, and: so falls 
into! two:parts (I) The spectra of. compounds containing two more 
isolated! benzene ‘rings triphenylmethane; 
dibetizyl; ‘stilbene, tolane) ; and. (2):the spectra of containing 
‘(Comptes Rendus, 180: pp::1478+1481; May 18, -1925.)-- 
THisiis ‘the first of a series of proposed measurements on the arc spectra 
of the rare earths which are not known beyond A3000 A. The oxide 
was used, arid exposures of two minutes with a current of 
are’ in TA, together with=intensities. 
20922 The Stricture ofthe Cobalt Spectrum, M.A. Catalan:and K; 
Bechert. Physik, 32.5. 336+369,; :1925.)--In agreement 
with Walters [Abstract 568 (1925)};:the arc:spectrum:of cobalt is found-te 
possess multiple line structure.. Doublets, quartets,-and :sextets have 
now beer established; and the fundamental term isan f-term of 
system (confirmed by' the absorption data of v.:Angerer and: Joos): 
terms’ are teversed, the magnetic morment:of-the cobalt 
to'six Bohr magnetons in the fundamental state; A: new form of: the 
selection principle for the azimuthal quantum number is given. ~The level 
scheme ‘of the spectrum shows great 'similarity with that of iron, and the 
terms ‘aré unusually regularly arranged ; 517 lines nave: 


Fowler.' (Roy: Soc. Phil: Trans. 225. pp.’ 1+48,: April 8; 1925:)--Photo-~ 

graphs were’ taken» with’ a large quartz speCtrograph, axnsmall quartz 
 istrument, vacuum grating -spectograph.: The ‘light. .sources 
included ‘a carbon are with silica and: potassium fluosilicate on poles; 
and ‘an-arc between pieces of fused:silicon:for the SiI:spectrum ; a:spark 
between; pieces of fused silicon for Si 11;,‘and a: vacuum tube discharge 
in vapour of silicon <chloride or:tetrafluoride for Si Si Si ITV. 
The bore of ‘the capillary was adjusted to give the various stages. of ionisa+ 
tion, As| expected fronr'theory, series have been traced with constants 
4@R, 9 R and 16 R: respectively for: the: various stages: of ionisation; 
The spectrum of Si includes singlets and triplets. 
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cannot be less than '7-5:volts..: The spectrum: of: Si H. includes: a doublet 
system analogous ‘to that.of neutral aluminium... The resonance potential 
is 8-09 volts and the second ionisation potential.16:27 volts. . The spec- 
trum of Si III ‘is of the same type as. that of Al II) or including 
triplets and singlets.» :The probable value of the resonance: potential. is 
4-85 volts, and of: the ionisation potential 31-66 volts. : The spectrum of 
Si IV, as shown in a previous paper [see Abstract 2176 (1923)], forms a 
doublet system similar to that of AlIII, MgII and NaI. The resonarice 
and ionisation potentials are respectively 8-86 and 44-95 volts. Tables 
2094, and Width: of K Limit. of Zino, B. 
Walser. (Zeits, £. Physik, $2.6. pp. 400-414, .1925.)—It was shown’ in 
a previous paper [Abstract 844 (1925)] that the characteristic K radiation 
of zinc is excited by the Lg line of tungsten, A = 1279-17 x 107-44 cm;, 
and that the L, line of tantalum, = 1281,x 10~ 4 is absorbed,. 
| so that the wave-length of the K-absorption limit of zinc must lie between 
the two wave-lengths given, i.c. 1280 +1 x 107“ ‘From. theo- 
retical considerations the value 1280-08 x 10-14 cm. has been calenlated. 
The width of the absorption limits of zinc was estimated by a comparison 
of the intensities of the two lines, mentioned above; ‘with other. lines on 
B. 
A. Pst OF 
2095. The Utiva-violet ‘Absorption: Their Relation 
Temperature. ITI. 'A Short Wave-length: Iodine Spectrum. . Fiicht- 
bauer and E. Holm. (Phys. Zeits. 26. pp. 345-349, May 23, 1925.)— 
IObservations have been made on the absorption of ultra-violet ‘light in 
oxygen at various temperatures, the source being’ a zinc spark and’ the 
gas at about 1 atmos: pressure being contained in a quartz tube approx. 
0-60 cm. long, closed with quartz plates, the tube being heated in an oven. 
The: absorption bands were photographed at temperatures from: 400° C, 
to 1050°C. in the spectral region 2000-2200.A.U,, and it isshown that in 


every case the spectra increase greatly in intensity with rising temperature, _ 


the bands ‘extending towards greater wave-lengths at higher temperatures. 
The latter observation is explained in terms of the increasing oscillation 
_ energy of'the atoms with increasing temperature. Since the temperature 
can only influence the initial state corresponding to the absorption process, 
during the change from a higher quantum level to the final state at higher. 
temperatures, less energy change is involved than at lower temperatures, 
and hence the frequency decreases and the band extends towards longer 
wave-lengths. | This fact is intimately connected ‘with changes of specific 
heat with temperature... The wave numbers of the bands have been 
examined by Kratzer, who has provisionally deduced the rotation quantum 
numbers of the corresponding energy levels, a table of values. being given. 
The previously observed bands of oxygen: are verified, and two new systems 
with limits at vy = 54,166 and 54,626 are found. The values of thequantum 
numbers agree with the previous explanation of the temperature. effect. 
It‘is also: concluded: that the electronic transitions very greatly loosen the 
bonds between the two atoms. of the molecule at high temperatures, 
producing large variations in the moment of inertia of the ‘molecule, 
Il. Short Wave-length Line Spectrum of Iodine ack Abstract 1654 (1926)}, 
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+The short. wave-line spectrum of.iodine has, been: 


various conditions, a table of lines being given. New lines have been. 


2096. Spectra ‘of the Metals of RiRao: 
(Phys: ‘Soci, ‘Proc. 37: pp. °2594264; June, 1926:)—The absorption: of 
thallium vapour is studied from 12400 to A2000, and that of:indium from 
A6000:to A2000. .A steel absorption tube provided with quartz windows 


and heated ‘in a charcoal: furnace to 1500° was ‘used:: The spéctra: 


were photographed with a quartz spectrograph; Schumann plates being 
used between -A2400. and A2000; and the ‘continuous background 
furnished by an aluminium spark under water. Tables of the wave-lengths 
absorbed: are given, The first members: of ‘the series; — md’, were 
found in: both ‘cases to show a symmetrical absorption.’ A channelled 
spectrum, consisting of: asymmetrical bands. degraded towards the red, 


Relative Transition Prot ba 
Atom. G:R: Harrison. (Phys. Rev. 25. pp. 768-782; June, 
1925.)——Diréct measurement’ of line absorption intensities made ‘by 
a precise’ method of photographic’ photometry "previously described. On 
each plate 11 spectra were photographed, 5 absorption spectra of light 
from an aluminium ‘under-water spark which had passed ‘through 10 cm. 
of vapour, and ‘6 calibrating spectra of a constant’ cadmium’ spark. 
were applied for densitometer slit width, plate characteristics, 
band absorption, and sensitometer slit width and dispersion curve. The 
doublets were unresolvable at the vapour-pressures used, and were treated 
as single lines. ° Line shapes were measured at 18 different vapour densities, 


covering’ a four-fold ‘variation, and ‘from’ these were determined the con- 


stants C, and C, in Slater’s formula for transition probabilities as given by 
his theory of virtual oscillators, = cm log. 10 x VC,/C,, and the 
relative transition probabilities B, for the various lines 2 to 16. No 
St in relative probability o “the higher numbers with increas Crd 
vapour-pressure was found, the curves for log,, as a 
term number for different pressures being practically 
the smoothed curves average relative values of By were gedit 
with a variation of 2 to 4 So: and from these the corresponding relative 
values of Ay were ‘calculated from Einstein’s relation = 


Hoyt’s. preliminary. theoretical calculation of the ratio of the first two 
to agree. closely with these results, AvtHoR. 


2098. The the Lodine Line.2062.A.. L. A. Turner and K,T, 
Compton, . Reve: 25.-pp: June, 1925. )-—Dissociated, 
same apparatus in which mercury-vapour gave a detectable fluorescence. 
of the 2537 line in a l-second exposure. This fact and the narrowness of 
the 2062 line in absorption, seem. to indicate that the lower level involved 
in the transition producing this line is not thenormal state of the atom,. 
but is a: slightly higher one, calculation based:on the observed: line 


width shows that this level is probably at least 0: 545 volt. wee the. 
VOL. XXVIII.—A.—1925. 
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level, and suggests that there resonance line of atomic iodine at 
about 1800 A. rif gist egtth To shdat 
2099: ‘On the Nature of the an Experimental Contri- 
bution to the Theory of Radiation. W. Bothe and H. Geiger  (Zeits. f. 

Physik;'32i 9. pp. 639-663, 1925. |. From the ‘Reichsanstalt.)-—An arrafige- 
ment of experiments designed to compare: the conception of the Compton- 
effect ‘hitherto. prevailing -with that) suggested, by: Bohr; Kramers and 
Slater [Abstract 2066 (1924)}.:, As at: present conceived, a recoil electron. 
should be! perceptible simultancously with : each dispersion quantum. 
According to Bohr;the connection is much less rigid; and should practically 
disappear in these experiments. . The arrangement consists essentially in: 
registering separately: by ‘means. of two: pointed counters (e-counter 
hv-counter) the recoil electrons:and the scatteréd radiation of a -very:small. 
volume .of hydrogen: and: in \ascertaining whether coincidences occur’ 
between the registered discharges. The experiments showed that about. 
every eleventh hv-discharge was simultaneous with an.e-discharge. This 
is not consistent with the Bohr conception, but may be expected, according : 
to the older conception, .if the unavoidable imperfection of the experimental 
conditions betaken into account. Definite.detection of the coincidences 
was at. first. rendered. difficult, by the subsequently ; revealed fact that the 
pointed counters, worked with lag varying, up to. 1/100 of a. sec. . Only. 
wheri this. had. been practically eliminated by superimposing on the point. 
field a;jmore homogeneous field: was it possible to achieve an accuracy..of. 
time, measurement amounting i in the.course of the. experiments to 1/10,000. 


ey off 
2100, ‘Theory. of. the a "Modified Band. in the 
ik E...M. Jauncey. (Phys, Rev, 25. pp..723-736,, 
June,, 1925,)—-The theory,of a.previous paper [Abstract 1670 (1925)},. 
which dealt with the scattering of X-ray quanta by electrons in circular 
Bohr orbits, is is extended to the scattering by L and M electrons and by 
electrons in elliptic orbits, For a certain range of positions of the electron 
in orbit the mass of the whole atom is added to that of the electron, 
and the quantum is scattered without change of wave-length. For a 
given type of K, L or M orbit, the ratio of ‘the number of modified 
scattered quanta to that of the unmodified quanta is calculated. From 
this the intensity of the modified band relative to that of the unmodified 
line, ‘when all the K, L and M electrons are operative ir in the scattering pro- 
cess, is determined. Curves are given showing the intensity of the modified 
bands when MoKa X-rays are scattered by carbon “and ‘sulphar ‘at 30° 
and 90°. The theory gives for the ratio of intensity of modified band 
relative’to unmodified; +90 and ‘I-74 for-carbon at 30° and 90°, and'0- 42 
arid 0-62 forsulphur at’80° and'90°, the ratio increasing with the scattering’ 
afigle and decreasing ‘with increasing atomic number.’ 'This' result tends: 
to explain the difficulty which has been experienced 
908. Intensities of the Component in: the ‘Orn: 
“Burger and’ W. ‘van Geel. (Zeits: f.° Physik; 32. 9: 
pp. 681-683, 1926.) of the rules which the intensity 
measurements of spectral lines have afforded, the prediction of — 
VOL. XXVIII.—Aa.— 1925. TIVES 
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| relationships of the components of a magnetically iatalat spectral line 


[see Abstract 103 (1925)] has been rendered possible. : The. present paper 
deals with the experimental determination of the intensities of the Zeeman 
_ components of the zinc triplet (26; — ss), brief experimental details bei 
included. -Good agreement. between, theory and experiment is core 
with consequent confirmation of the predicted intensity relationships. 4 


92402, ‘Term . Problems. in. Doublet: G. Wentzel. d. 

Physik, 76. 8. pp. 803-828, June, 1925.)—A complete statement of the 
terms ‘of Réntgen spectra,.as well as of the alkali spectra, is obtained by 
consideration of an , path with reference to relativity and penetration 
of the inmost shell, . Calculation in the case of X-ray and Millikan’s ultra- 
violet spectra can be made by.assuming the charge on the shell to be 
equal to orless than that of the nucleus. For the approximation k?< n? 
the law of the screening-doublet is AV v/R = 0-6 x.a whole number. 

All alkali and X-ray terms can thus be expressed. as functions of two 
quantum numbers, » and k, if negative values of k.be allowed, In the limit- 
ing case of the H-atoms the method leads back automatically to Sommer- 


2103. An of. the Energy. used in onising 

3 Ap by Means of X-Rays of Different Wave-lengths, L. Kriegesmann. 
(Zeits. f. Physik, 32.7. pp. 542-555, 1925.. Abstract.)—An air thermometer 
is described which enables the energy of the X-radiation to be measured 
by a compensation method, by measuring the current necessary to produce 
the same heating effect in a resistance mounted in one bulb, as is produced 
by the X-rays when absorbed in a lead plate contained in another.. The 
coefficient of absorption in air was measured by. two methods for the 
wave-lengths investigated. The absorbed, energy was compared with 
the ionisation produced by the same rays, and the energy of ionisation 
expressed in ergs and volts. A table giving the relation between the 
number of ions generated and the wave-length enables the ionisation 
_ measurements to be at once converted into absolute energy values. Iti is 
shown that Holthusen’s assumptions as to the relation between the wave- 
length and the amount of energy required for equal ionisation are incorrect, 
while those of Boos are qualitatively confirmed. It is proved experiment- 
ally that hard more for ionisation than soft ones. 
N, A. 


2104. Note « on the X-Rays. ‘Debye. (Journ. Math. 
bia? Mass. Inst. of Technology, 4. PP. 133-147, May, 1925.)—The pheno- 
mena observed by Laue and Bragg give us evidence of two fundamenta 
facts’: (1) The scattered X-rays must have phase relations with the 
primary rays; (2) the intensity of scattering depends on the inner pro- 
perties of the atoms inducing scattering. There seems to be no reason 
why the atoms in a molecule should act in another manner than the atoms 
in a crystal, and ‘hence it should be possible to detect the interference 
effects corresponding to the geometrical. arrangement of the atoms in the 
molecule. Debye states that the principal maximum. of the scattering 
function” (i.e. the first interference ring surrounding the primary ray 
passed through liquids) must be due to interferences between the different 
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molecules of the liquid. - ‘Experiments by Keesom (Journ. de Physique, ¢. 
p. 144, 1923) led him to the same statement—especially since he was able 
to photograph the ring even with’ a ‘monatomic gas ‘in the liquid state— 
and are conclusive. The paper consists chiefly of an attempt to. show 
that even if the molecules are comparable with hard spheres, this fact 
alone is sufficient ‘to cause a Scattering function, exhibiting a maximum. 

This maximum Octurs at’an angle defined by the quotient of the;wave- 
— and the diameter of the sphere substituting the molecule. W. V.M. 


2105, On. ‘the Mechanism of X-Ray’ Scattering. “A. Compton. 
Acad. Sci.; Proc. 11. pp: 303-806; ‘June; '1925.)—On any spreading 
wave theory, including that of Bohr, Kramers and’Slater, which abandons 
‘the strict principles of conservation ‘of 'enetgy and: momentum, there 
should be no correlation between the direction of ‘ejection of the recoil 
electron and that of the effect of the scattered quantum. R. D. Bennett 
has recently used two Geiger poitit counters, One to receive the recoil 
electron and the other to catch the’scattered quantum, Each of a pair of 
head-phones’ was connected with one of the counters through a three-stage 
amplifier, and simultaneous impulses in the two phones were listened for ; 
the cdincidences were more frequent’ when the quantum counter was near 
the angle predicted by the quantum theory. The author, in collaboration 
with Simon, has made use of cloud expansion photographs, showing simul- 
taneously ‘a recoil electron and a secondary’ ‘ray track produced by the 
scattered “X-ray quantum; this method) has: also -yielded provisional 
results. "When stray X-rays ‘were reduced to a relatively low intensity 
350. plates were obtained; the deviations A’ of. the observed. tracks in 
which, from the theoretical angle, are plotted ‘in a diagram ; this shows 
that they are coricentrated round zero in accordance with the quantum 
theory, while on the spreading wave theory they should be nearly uniformly 
distributed between 0° and 180°. Further experiments are in, progress. 


2106. An of the X-Ray and | 
with a Vacuum Spéctrometer.. R.V. Zumstein. (Phys. Rev, 25. 
pp. 747-752, June, 1925.)—-Using a cast bronze X-ray. tube and a vacuum 
spectrometer, the M ‘series of ‘tungsten has been studied. both in emission 
and absorption: “A new type of window for the X-ray tube was made by 
grinding lampblack with collodion. In the. emission, spectrum | 
7A. and 5A. two faint lines have been observed, 7, = 6- -857 and 

= 6-789A. Two components of the a and lines have been measured, 

p’ = 6720 A., confirming the work of Hjalmar. In: the 

ption spectrum five lines, M, — M,, have been observed. at 6-708, 
oe 5-416, 4-800, 4:365A. The ‘wave-length of the first. two. are 
less than their predicted values by an amount (about 2 %) which is 
greater than the probable limits of ettor bas a .com- 


380 A. M, is very weak. AUTHOR. 


2107, Characteristic X-Rays from Rollefson, 
Rey. 26. pp. 740-746, June, 1925.)—A previously described. method 
| permis 1495 (1924)] has been used to determine radiation and ionisation 
tials of Metallic lithium. The values obtained are 39-2,. 43-07, 
“46 volts as radiation ‘potentials and the ionisation 

VOL. XXVIII.—A.—1925. 


— 
1 
g 
By 
i 
Mery 


688 


to the differences! 1, +> 1,» and respectively, 
The radiation potential at 43-07 volts corresponds to the Kaline of lithium, 
This value’is' used to extend the Moseley curve for the Ka lines, and the 
values for the other light elements: are obtained. by interpolation, The 
wave-lengths in Angstrém units given for these elements are : Li, 286°5; 


th 


2108. ‘Origin of Radio-aclou 180. 
oo 1586-1589, May 26, 1925 si on the. classical theory of atomic 
disintegration of tadio-active. elements, considered nainly 
of view of emission pf thermal energy. — nae 


“3109. A Method of ‘Analysing Radio-active Radiations ‘by Means of 
Absorption, Mme, J, 8, Lattés. (Comptés Rendus, 180; pp. 1400-1402, 
May 11, 1925 \—Refers. to a prévious paper [Abstract 1674 (1925)] and 
gives in tabular form. the different positions given to the radiator of fixed 
thickness, and the analysing screens of variable thicknéss, with respect 
to the radio-active source, the poles of the electromagnet and the ionisation 
chamber, showing for each position the nature of the rays entering the 
chamber with and without the magnetic field, and making it’ clear how, 
from the different. measurements, ‘It is possible to determine Separately 
the ‘primary ‘y-tadiation, - the Ba -radiation excited ‘by the y-rays in the 
radiator, and the primary B-radiation. “The total radiations of each’ type 
can then be decomposed by the usual methods, and divided into groups 
characterised by their coefficients of absorption, eta ep of the thick- 
ness traversed. This. analysis shows that a defini e group of secondary 
Brays. corresponds to each ‘group of ‘primary y-rays, and: that it is 
possible to find an equation the: of the secondary 

B d’Espine. (Comptes Rendus, 180. pp. 1403-1405, May 11, 
1925.)\—Refers to a paper by the author, in collaboration ‘with D.:K. 
Yovanovitch, ‘on B-rays with very ‘high velocity from mesothorium II 
and thorium B + C. Experiments madeé with radium B + C confirm the 
éxistence of two rays with Hp = 9960 and Hp = 10,700, agreeing with 
observations by Danysz, Rutherford and Robinson, and Ellis; the results 
also show a band of fast rays between Hp = 15,000’ and Hp ='27,000. 
This band is very weak, but has been measured on a whole series of plates 
obtained with different magnetic fields ; the band is composed of several 
groups of rays, which pass very ‘easily ‘through thin aluminium’ screens 
placed on the photographic plate. “A table gives the —— obtained by 
the author and by: other experimenters. N. A. 


2111. The Absorption of p-Rays. by: Matter. (Comptes 
aa 180: pp. 1490-1492, May 18, 1925.)—In a previous paper 
[Abstract 1126 (1925)} the author has shown that p/p is a linear function 


from the be pat 


of the atomic number in the case of several elements. . The coefficients 
of absorption of Mg, Fe, Ni, Zn and Cd have now been measured, and. a 
table gives the observed and calculated values of yj/p for eleven elements 
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with atomic numbers below 50, and shows that the law holds for all of 
them. For elements with higher atomic numbers the phenomenon is 
complicated by the’secondary radiation. It is assumed that the coefficient 
of absorption for the primary radiation continues to obey the same law 
as before, and that the parasitic secondary radiation can be studied by 
subtracting from the total emergent radiation the calculated emergent 
primary radiation. Making use of a formula recently introduced by 
Mme. J. S. Lattés, the following values are obtained for jx’/p for the secon- 
dary radiation, Pt 14-7, Au 14-6, Th 14-5, Pb 14-3, y/p for the primary 
radiation having the values 26-076, 26-218, 26-502, and 26-644 for these 
elements. The fact that y’/p is less than p/p leads to the conclusion that 
the secondary radiation is ot electromagnetic nature; its coefficient of 
absorption must vary in a complex manner with the atomic number of 
the substance, which is radiator and absorber at the same time. A. N. A. 


2112, The Scattering of Beta-Rays. J. Chadwick and P. H. Mercier. 
(Phil. Mag. 50. pp. 208-224, July, 1925.)—As compared with the scattering 
of a-particles, the corresponding experiments with B-particles are attended 
by numerous difficulties, due partly to the available sources of _B-particles 
and partly to the small energy of the particles. The f-radiation from a 
radio-active source is not homogeneous, and the scintillation method is 
notavailable. The authors use a method similar to that formerly employed 
by Chadwick for a-particles, the particles being scattered by a thin foil 
in the form of an annular ring, the small source being placed on the line 
perpendicular to the plane of the ring and passing through its centre, 
the scattered particles which pass through a hole O on the same line on 
the other side of the ring being measured ; source ring and point O are 
surrounded by an evacuated box. The scattered rays which concentrated 
at O passed through a thin aluminium window into a hemispherical 
ionisation chamber, so that the path through the air of the chamber was 
independent of their direction. The thinnest obtainable foils were used, 
and it was shown that the conditions for single scattering were approxi- 
mately fulfilled. Aluminium, copper, silver and gold were compared. 
The scattering varies with the atomic number in the way demanded by 
the theory of single scattering. The fraction of particles scattered is 
Slightly greater than is to be anticipated on the theory. This may be due 
to error in estimating the quantities concerned in the calculation of the 
ection, due. the use of a beam of 


2113. The Porkicias emitted. Polonium. Curie 
‘aed N. Yamada. (Comptes Rendus, 180, pp. 1487-1489, May 18, 1924.) 
—Refers to a previous paper by Yamada [Abstract 1421 (1925)], and 
describes new experiments in which compressed gases were used instead 
of solid screens in measuring the range. The results confirm those pre- 
‘viously obtained, and in spite of all precautions in preparing the sources 
a small number of long-range particles were found. The number is about 
‘proportional to the quantity of polonium, and does not seem to depend 
on the metal which supports it. The particles do not form a homogeneous 
‘group; the number diminishes rapidly from 4cm. to from 12 to 14cm. 
equivalent range. In oxygen or in carbon dioxide the total number of 
- these particles is about ten for 10? a-tays ; there are more in air (about 
- thirty for 10’ a-rays), and their maximum — is about 16cm. ‘Judging 
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from the intensity of the scintillations, it appears very improbable that 
these particles are a-rays. They may be H-particles projected by the 
a-rays. The fact that the maximum range is about four times as great 


as that of the a-rays supports this ; but it is difficult to understand why 


this number should be the same with different metal supports and with 
O and COg, which probably have not the same impurities. The behaviour 
in air is also difficult to explain; the range aon Loh seem to indicate 
the presence of nitrogen disintegration products.” 


2114. Long-range Particles emitted by the Active of Thorivem. 
N. Yamada. (Comptes Rendus, 180. pp. 1591-1594, May 25, 1925. \— 
Rutherford and Wood found by a scintillation method that the active 
deposit | of thorium emitted a group of a-particles of range 11-3¢m..in . 


air at N.T.P. [see Abstract 1277 (1921)] in the proportion of 1-5 per 10,000 


particles of 8-6cm. range. Bates and Rogers repeated the observations, 
and found three groups of long-range a-particles (11-5 cm,, 15 cm. and 


_ 18-4cm.) in air at N.T.P. in the proportions of 220, 47 and 55 respec- 


tively per 10° a-particles of range 8-6 cm. [see Abstract 1197 (1924)}. 
The author has repeated the experiments by a different method, and 
depositing the thorium active deposit on different metal surfaces. He 


concludes, in agreement with Rutherford and Wood, that thorium active 


deposit only emits one group of long-range particles—viz. that of range 
11-5 cm.—and suggests that the two extra groups observed by Bates and 
Rogers were due to hydrogen particles. The author finds, however, that — 
the ratio of I1- J cm. fo 8-6 cm. is approximately 2-9 per 


Atoms. G. Kirsch. (Phys. Zeits. 26. pp. 379-380, June 5, 1925.) — 
Considers the observations of Rutherford and Chadwick, in which the 


_ backward ranges of H-particles from different substances were determined, 


and shows that in reality these backward ranges were those of particles 
sent off at right angles to the directions of the colliding a-rays. Thus 
Rutherford and Chadwick have not proved the existence of retrograde 
H-particles ; but this has been accomplished in Vienna by means of investi- 


gations carried out by specially Pettersson, Mitt. 


Ra-Inst. 168 and 173). | BLN. A. 


2116. The Geiger Counter. 'T. Wulf. Rhye: seit: 26. pp. 382-391, 
June 5, 1925.)—A Leyden jar charged by ‘a small influence machine is 
successfully used as a source of ¢.m.f., and a gramophone needle as a point 
in a Geiger counter. Either an électrometer or a high-resistance tele- 
phone, without an amplifier, can be used for observing the discharges 
produced by radium. It was found that the range of voltage producing 
good results depended on the fineness and the material of the points, on 
the sign of the charge, the gas in the counter, the gas-pressure and humidity ; 
and these relations were investigated. Viewing the point in the dark, it 
was found that a brush luminosity was visible for each discharge, inde- 
pendently of the sign. With positively-charged points in air the highest 
nuimber of discharges per second was found to be about twenty. Some 


considerations are brought forward bearing on the manner in which the 
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24 17. A Hydrogen Liquefying Cycle and Cryostat for the M. pniemante 
of Low Temperatures. W. M. Latimer, R. M. Buffington and H. D. 
Hoenshel. (Am. Chem. Soc,, J. 47. pp. 1571-1576, June, 1925.) — 
Liquid hydrogen is used as a cooling agent, and, in order to increase the 
amount of liquid hydrogen produced in the liquefier, the hydrogen gas 
.eyaporating from the liquid in the cryostat is passed over the coils of 
the liquefier, It is necessary to purify the hydrogen carefully, otherwise 
the valve orifice becomes plugged up with solid oxygen and nitrogen ; 
the amount of impurity must not exceed 0:05 %. The preparation 
of pure hydrogen is discussed and the. feasibility of ferrous-pyrocatechol 


analysis for small percentages of oxygen is renee out. Details are given 
of the cryostat. and liquefier. _ 


2118. Corrections regarding the Subject Specific Heats. Wiesner. 
(Ann. d. Physik, 76. 8. p. 802, June, 1925.)—A ‘note on the origin _ 
of the values taken for constants in the previously published paper 
[Abstract 1143 (19265)}. The value assigned to ‘‘n’”’ is the specific refrac- 
tion =)s and. not the specific atomic volume. The correction leads 


to the Lorentz-Lorenz equation for atomic refraction. The corrections 


are applied in practical examples, and tables piven showing the tolerable 
cre so obtained. TS 


2119. Latent Heat w. Smith. (Optical: Soe, 
Ape. J. and Rev. Sci. Inst. 10. pp. 711-722, June, 1925.)—J. Heat 
of Fusion of Ice.—The. electrical method of determination. gave. 334-21 
joules per gramme at the heat of fusion, using a Weston (unsaturated) 
standard cell whose e.m.f. was. 1-0193. volts, compared with the 
standard Clark. cell. (e.m.f. = 1-434 at. 15°C.) at the Bureau of 
Standards. In terms of the present. value of the international volt 
the e.m.f, of, this cell would be 1-01845. international volts, Making 
this change and reducing the weighing to vacuum, gives the heat 
of fusion as 333-23 international joules per gramme mass, i.¢. 79:63 
calories, taking the mean value of the calorie equal to 4-185 inter- 
national joules. With another form of calorimeter used at the Bureau 

of Standards, in which no liquid is required [see Abstract 81 (1916), 
the mean of three determinations gave the heat of fusion equal to 
333-64 international joules, or 79:72 mean calories per gramme, mass. 
The mean of thirteen experiments carried out in a calorimeter with the 
water.a few degrees above room-temperature [see Abstract 894 (1914)} 
gave the heat of fusion as 333-49 international joules, or 79:69 calories 
per gramme.mass. In the method of mixtures, which is simple in theory 
and was.extensively adopted in the earlier investigations, the calorimeter 
for the electrical method at the Bureau.of Standards was used.; The mean 
of eight determinations gave the heat of fusion as 79-61: calories (16°), 
or 79-59 mean calories per gramme mass, measured directly in terms of the 
thermal capacity of water.and not: involving the ratio of the joule to the 
calorie. .In, the method of cooling, which is suitable for measurements 
at high temperatures, two similar crucibles are employed, one containing 
the molten metal and the other a metal which.does not change its state 


at the temperature used. IJ. Heat of Evaporation.—A discussion of the 
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(1911) and Abstract 77(1918).) 


_ investigations of. Regnault, Berthelot and Kahlenberg is followed by a 
reference to the experiments of Richards and Mathews. ines 


2120. ‘The Kinetic Theory of Evaporation. D. B. Macleod, (Faraday 


Soc., Trans. 20. pp. 625-543, April, 1925.)—The assumption is madeé that 
the ratio of the density D, of the vapour abové a liquid to the density D, 
of the liquid is really the ratio of the number N; of molecules with sufficient 
speed to escape from the liquid to the nurhber N; with insufficient speed— 
i.e, that Dp/D, = Ns/N;. Results from a paper by Ramsay and Shields 
(Roy. Soc., Phil, Trans, 184. p. 647, 1893) are made use of to test the theory. 


_ Maxwell’s. equation, y = 47-tx*e—**, expressing the probability of any 


given speed % of a molecule, is employed to obtain the number of mdléecules 
with speeds greater than any specified speed #. It is. thus found possible 
to determine the value of x, corresponding to.a value of Ds/D,, which is 
the minimum velocity at a given temperature that a molecule must have 
to be able to escape from the liquid. If their final condition is a vapour, 
the mean kinetic energy (K.E.) of the molecules must be the same as that 


_ of the liquid molecules, being at the same temperature. The difference, 


therefore, between the total K.E. of 1 grarnme of the escaping molecules 
and the total K.E, of 1 gramme of the liquid or vapour as.a whole must 
be the latent heat of vaporisation of the liquid... The author, employing 
graphical methods throughout, obtains latent heats of vaporisation of 
several liquids, including ethyl ether, Carbon tettachloride, benzene, and 
éthyl acetate at temperatures up to their critical point. After increasing 
all the results in a certain ratio, ‘‘on account possibly of some of the 
energy of rotation being part of the total kinetic energy of escape,’ good 
agreement is obtained between the calculated values and those given in 

2121. Graphical Tréatment of the Simple Gas Laws, B. Eck and E. 
Kayser. (Zeits. Vereines deutsch. Ing. 69. pp. 871-875, June 27, 1925.) 
-+The authors here describe a process for the graphical evaluation of 


' principal equation of state for the perfect gas, whereby the general Poly 


tropic changes of -state can be considered in a simple way. A simular 
process is’ also. included for ascertaining the work of a perfect gas. The 
paper contains several examples of particular cases, with seven erage 
2122. The Temperature Dependency of the Molecular Heats of Gases, 
especially of Ammonia, Methane, and Hydrogen, at Low Temperatures. F. A. 
Giacomini. (Phil. Mag. 50. pp. 146-156, July, 1925.)—Since the dis- 
covery of the extraordinarily rapid fall of Cy for hydrogen down to the 
value of.a monatomic. gas at low temperatures, attempts at its explanation 
(since the phenomenon seems to stand in marked opposition to the dediic- 
tions of the equipartition of energy theorem), chiefly by means of the 
quantum theory, have been unsuccessful, mainly due to lack of data [see 
Abstract 1614 (1920)]. . The, work outlined in this paper was undertaken 
to, supply such data concerning the relation of the energy-content of gas 
molecules to the temperature, particularly in that temperature-domaih 
in which the value of the said energy-content sinks beneath that value 
which the molecule must have when considered as perfectly rigid and as 
having. three degrees. of freedom of rotation (decrease in the rotation 


energy of the molecule). The method depends on Nernst’s principle 
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concerning the determinability of the molecular heat of a gas at constant 
vdlume. The comparison-measurements of C, are obtained by determining 
with a very sensitive membrane-galvanometer the pressure-rise which 
immediately follows upon the transmission of a small inductive electrical 
impulse through a diminutive constantan foil placed towards the centre 
of the vessel, this being an extension of Voller’s method. Details are 
included of the apparatus and of the measurements effected, together with 
a study of the errors involved. The observations made on Hy, are in 

excellent agreement with Eucken’s, and the C, values obtained in the 
neighbourhood of 200° abs. are also in accord with Scheel’s at 197° abs. 
A remarkably rapid fall of the C, — T curve for N Hy has been found. 
Further papers are promised. H. H. Ho. 


2123. New Design for to the Coefficient of Deviation 
po Boyle’s Law, and the Determination of this Coefficient for Acetylene. 
J.T. Howarth and F. P. Burt. (Faraday Soc., Trans. 20. pp. 544-549 ; 
Disc., 549, April, 1925.)—The apparatus described is similar to one 
previously used by Whytlaw-Gray and Burt [Abstract 1568 (1910), but 
(1) entirely surrounded by melting ice; (2) having the upper chamber 
of the manometer furnished with six glass points, whose vertical distances 
above the “ dead-space ’’ point could be exactly determined once for all ; 
(3) entailing the use of only about 8c.c. of gas. Measurements of pressure- 
volume were made on carefully purified acetylene, an accuracy of about 
1 part in 10,000 being claimed. The coefficient of deviation from Boyle’s 
law per mm. referred to, Povo, is [d(pv)/dp] x UpPovo, and its value between 
0 and 1 atmos. was found to be — 0-00884. In the Discussion, 
F. G. Donnan stated that only a slight correction would be needed to 
bring in the surface-tension effect. Iredale had been measuring this as 
a function of the partial pressure of certain vapours. : foe FP: 


_ 2124, The Kinetic and Electromagnetic Definitions of the Thermo- 
dynamic Temperature of a Gas. E. Wertheimer. (Zeits. f. Physik, 
32. 8. pp. 596-619, 1925.)—When a gas is contained in an enclosure, its 
total energy consists of the mass energy of the gas molecules and the 
radiation energy within the enclosure. The thermodynamic temperature 
of the gas may be defined from either of these energy quantities, but the 
author shows that the true result is obtained only from the electromagnetic 


energy. The developed theory is applied to the problems of the tempera- 
ture of space and ofthe atmosphere. G. E. A. 


2125. On a Method of Calculating the Vupita=Pieesne of a Solution 
with a Simple Solvent and a Non-volatile Solute. S. B. Mali. (Phil. Mag. 
50. pp. 141-145, July, 1925.)—-Stern’s mechanical model for the theoretical 
calculation from kinetic considerations of the integration constant’ of the 
vapour-pressure formula for a substance is first described, and its resem- 
blance pointed out to the known model of matter in the crystalline state 
as revealed by X-ray work. Stern’s value for the integration constant 
actually coincides with those found by Sackur and Tetrode for monatomic 
vapours [see Abstract 1389 (1912)], a noteworthy result in view of the fact 
that certain physicists are inclined to believe that matter in the liquid 
state possesses an unstable crystalline structure. Stern has determined 
the vapour-pressure formula for simple condensed systems, and the present 
author now shows that with very simple modifications Stern’s assumptions 


can be utilised to find the vapour-pressure — mi a — — 
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with a non-volatile solute, especially when the solvent is monatomic 
both in the liquid and vapour states. The vapour-pressure formule for 
pure solvent and solution are found to differ only in the terms containing 
the latent heat of evaporation, being otherwise identical. .Also the constant 
of integration comes out as identical in both the cases—an expected result, 
since this constant, as explained by Nernst, depends upon the nature. of 
the evaporating and is. of the nature of the 


2126. The theory of Molecular in the Liguia State. G.N. 
Antonoff. (Phil. Mag. 50. pp. 265-289, July, 1925. )—Evidence is 
collected to show that the changes due to variation of temperature in the 
liquid state take place in a discontinuous manner. Densities, latent heats 
of evaporation, surface tensions and viscosities are investigated, and all 
show kinks in the temperature curves at the same temperatures, The 
densities (§) and the latent heats of evaporation (L) vary according to a 
definite exponential law, which is general for both normal and 3 
liquids, and practically for all ranges of temperature, viz. Ae’ = T + B 
and Cel — T + D, where T is the temperature measured from the critical 
point. These formule are valid for an interval between two kinks with 
constants which are different for each interval. For surface tensions (a) 
and viscosities (y) there is also an exponential law, a + B = Ae*! and 
7 + C = DeT, where T occurs in the exponential. These facts are inter- 
preted as indicating definite molecular SURE in given intervals of 


2127. The van der Waals oft State’ and the Ligue State of 
Aggregation. II. J. Berger. (Zeits. phys. Chem. 115. pp. 1-28, Feb., 
1925.)—The author now shows that his values for b in the van der Waals 
equation are additive, except where association takes place [see Abstract — 
_ 167 (1925)}. Association produces deviations with regard to heat expan- 
sion, heat of vaporisation, and in the additive properties of b which are 
parallel to one another. From experimental data on the compressibility 
of liquids he constructs: new isothermal equations which, he suggests, 
represent the facts with greater accuracy. He shows that the volumes 
near the critical points, calculated from the data obtained for the liquids, 
agree much better than the older values obtained from the critical data. 
The theorem of corresponding states is shown much better with the author’s 
values of a and b than with the older values. These values of a and b 
applied to the van der Waals equation for saturation pressure will also 
hold quite well in the case of slightly associated substances. W.C.S. P. 


2128. On the Principle of Mechanical’ Transformability (Adiabatic 
Hypothesis). M.v. Laue. (Ann. d. Physik, 76. 6. pp. 619-628, April, 
1925.)—The current proofs of the Ehrenfest principle of mechanical 
transformability, applied where the adiabatic invariance of the active 
quantities I, cannot be guaranteed, have in general as exceptions all 
the cases in which between the f average motions w, any rationality 
relation = 0 (tr integral) arises. From Burgeér’s work [see 
Abstract 284 (1918)] on small adiabatic changes, it would seem as though 
the principle failed for states of degeneration. Born’s investigation is 
briefly discussed, following which a new proof is advanced in which ‘the 
majority of exceptions are shown to be non-existent and the validity of 
‘the principle established. The paper is entirely 1 mathematical. E. ‘. Ho. 
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2129, Forced Vibrations of Stretched N. Ghosh, 
ftidian Assoc, for Cultivation of Science, Proc. 9, 2. pp. 145-154, 1925.) 


—A description of experiments with the longitudinal form of Melde’s 


experiment, in which the ratios between the periods of the vibration and 
of the string were 2/2, 3/2, 4/2, 5/2, etc. It was found that in all these 
cases (1) the phase-difference between the vibrator and the string altered 


with changes of tension in a particular manner for a given ratio, and — 


(2) that the amplitude of the maintained motion was small when the ten- 
sion was high, increasing with diminution of tension and reaching a limiting 
vahie at a certain low tension, beyond which the motion suddenly collapsed. 
C. V. Raman’s theory is here extended, and the formule modified by 
taking into consideration the finite amplitude of motion and adding a 
term By? to n? in the equation of motion. Separate formule are given for 
the ratios 2/2, 3/2, and 4/2. They show agreement with the experimental 
results (1) and bs above, and indicate further that the sctiaaameat is deter- 
minate. 


2130. Electrical Metnoa for on w. H. George: 
(Roy. Soc., Proc. 108. pp. 284-295, June 2, 1925.)——On applyitig the 
electrical method fot the study of the impact between hanimer and string 
it was found that valuable information concerning préssure variations 
during an impact may be obtained by allowing the i impinging bodies 
to complete the circuit through an oscillograph. The existence of importarit 
pressure variations and the times at which they occur during the impact 
upon the struck string have been established... It has also been found 
that there is in some cases a momentary separation between hammer and 
string. These results cannot be explained on the theories of Helmholtz, 
Delemer, Lamb, or Bhargava-Ghosh, but, may. be explained later on the 
theories of Kaufmann, Das, or Raman-Banerji. It is found that the 


use of the ballistic galvanometer to determine the duration of the impact 


of the hammer on a string is, in general, invalid... The use of the ballistic 
method in the study of other types of impact where rapid tremors occur 
may introduce errors into the results. The interesting result predicted 
by Raman-Banerji; that the duration of the impact grows in a fluctuating 
manner as the striking place is moved away from the bridges to the mid- 
point, is here confirmed for a hammer of the same mass as that of the 
string. The paper is illustrated by seventeen photographic records and 
a view of the apparatus. [See Abstract 2899 (1924).]) B. 


2131. Spark Photography as a Means of Measuring Rate of Explosion. 
J. E, Smith. (Phys. Rev. 26, pp. 870-876, June, 1925 .)}-The explosive 
was placed in a long cartridge having excess. charges in small equally 
spaced side openings set off in succession as the explosive reached them, 
so that each became the centre of a spherical sound wave. An instan- 
taneous photograph of the shadows of these sound. waves was obtained by 
means of a spark when the. explosion reached a certain opening and closed 
an electrical circuit. Rates of explosion for various charges Were found 
as follows : Lead styphnate, 0:11 x 0-15 x 10 cm., 369 metres per sec. ; 
loosely packed mercury fulminate, 0-15 x 0-25 x l4cm., 1025 metres 
_per sec. ; well-packed ~ and 12 cm, in 
length, 261 metres per sec. 
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BLECT RICITY: AND MAGNETISM. 


THEORY, ELECTROSTATICS, AND ATMOSPHERIC. 
ELECTRICITY. 


e 2132, On the Electric Capacity of Certain Solids of Revolution... Ds M. 
Wrinch. (Phil. Mag. 50. pp. 60-70, July, 1925.)—An. expression: for the 
capacity of solids whose. generating curves are certain closed nodeless 
epicyclics of retrograde type, ranging from the circle to the three-cusped 
hypocycloid, is derived, and an anemones. msotang is given which 


aiid P, E. Shaw. (Phys. Soc., Proc. 37. pp. 195-213; Disc., 213-214, 
June, 1925.)—This paper is a general review and discussion of the various 
methods of studying the potential differences and electric charges which 
arise at a liquid-gas interface. The authors divide the subject. into.the 
following main headings : (a) The determination of the p.d. at the surface _ 
liquid-gas when one or both of these is at rest. (b) Cataphoresis of gas 
bubbles. (c) Passage of gas over a liquid withoutrupture of the latter, or 
of a gas over a wet solid with the same proviso. (d) The fall of a liquid 
in an unbroken column through a gas. (e) Liquid jets. (f) Waterfall 
electricity. (g) Electrification produced by bubbling gases through 
liquids. (kh) Electrification produced by shattering drops in air-stream. 
(t) Electrification produced: by spraying a liquid: An attempt is made to 
coordinate the material obtained from this vast area of research. Many 
of the results may be obtained in terms of the modern theory of orientation 
and polarisation of the liquid-gas interface, but there are other facts 
which do not appear to come within the scope of established principles. 

Bi 


"DISCHARGE AND OSCILLAT IONS. 


pp. 1834-1836, June 15, 1925.)—-An arc has been described by Garbarini 
in which current passes from a positive carbon pole to a copper ring, the 
arc being caused to rotate by a magnetic field towards the ring produced 
by a solenoid in the arc circuit. This type of arc will not work on direct 
current if a carbon ring be substituted for the copper, Rotation is 
produced, however; if alternating current be used. It is slow (one or two 


2138, Initial Discharge Voltage avid F 
Parallel Cylindrical Electrodes.) H. Liber, (Archiv f. Elektrot. 14. 
pp. 511-528, May 25, 1925.)—-The high-potential voltmeter described by 
Klemm [Abstract 1652 (1924)] was re-designed and improved in certain 
respects. Measurements of the breakdown field intensity for parallel — 
plates in air were made for distances of 0-1 to 1 cm., and results were 
obtained about 0°5 % ‘The initial 
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discharge voltage between two equal parallel cylinders and between an 
earthed plane and a parallel cylinder was determined for distances from 
0-1 to 17mm. For cylinders of diameter 3 to 7 mm. silver steel rods 
were used, and for diameters 7-82 to 12 mm. brass rods were employed. 
The results are presented in a series of tables and diagrams, and are 
compared with the theoretical by Schumann [Abstract 


- 2136. Electron Reflection in Gases: Researches on Hydrogen. H. 
Baerwald. (Ann. d. Physik, 76. 8. pp. 829-848, June, 1925.)—The 
apparatus used and the general experimental method employed is 
described. The following points are then dealt with: The amount of 
reflection; the integral and differential velocity distribution curves ; 
the pressure and tension variations of P- and R-curves; the comparison 
of the P- and R-curves. It is found that the reflection in hydrogen 
is connected with loss of energy. When 11 volts is exceeded this loss is 
more clearly marked. When 16 volts is exceeded positive electricity is 
demonstrable. The question of ionisation is also considered. A. E. G. 


2137. Electrical Properties of Neon, Hydrogen and Nitrogen. S. P. 
McCallum and C. M. Focken. (Phil. Mag. 49. pp. 1309-1320, June, 
1925.)—This paper describes further investigations, with thesame apparatus 
as employed by J. S. Townsend and S. P. McCallum [see Abstract 1886 
(1924)], on neon, hydrogen and nitrogen. The authors find that the rate 
of increase of ionisation with increase in electric force is very much greater 
_ in neon than in the diatomic gases, hydrogen and nitrogen. Further, 
in neon, as in helium, there is a very small change in the rate of increase 
of ionisation with electric force for large changes of pressure—e.g. from 
2mm. to 20 mm.—whereas in the diatomic gases increases from 1] mm. to 
4mm. in hydrogen and from 0-5 mm. to 2mm. in nitrogen produce large 
changes in the electrical conductivity. This is the result to be expected 
if the electrons lose large amounts of energy in collisions which do not 
produce ionisation, which is in accordance with the results of other experi- 
ments made in the same laboratory on the loss of energy of electrons — 
in collision with the molecules of gases. The authors suggest that the 
additional ionisation which becomes appreciable for higher values of the 
electric force appears to be due to positive ions becoming more active with 
increasing velocity, or to radiation excited by collisions of electrons with 
much higher velocities than required to ionise the gas molecules. The 
experiments show that this action is much eet in monatomic than 


2138. Motion of Electrons between Coaxial Cylinders under the I nflu- 
ence of Current along the Axis. A.W.Hull. (Phys. Rev. 25. pp. 645-670, | 
May, 1925.)—The current from a large electrically-heated filament to a 
_ coaxial cylindrical anode limited by the circular magnetic field is first 
considered under the following heads: (1) Motion of the Electrons.— 
The equation for the critical plate voltage is here derived in a simpler 
and more general form, which holds for any degree of space charge. Elec- 
trons leaving the filament are deflected in the direction of the electron 
current in the wire, and describe paths which are found, by approximate 
_ integration of the equations of motion, to be somewhat elongated cycloids. 
_ The dimensions of the paths are calculated for cases. ane 
VOL. XXVIII.—A.— 1925. 
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sion that the circular and axial magnetic fields act independently i is fully 

verified experimentally. (2) Plate Current. as a Function of Voltage.- — 
Results for tubes with tungsten filaments 0-75 mm. and 2-5 mm. in 
diameter are given. The reflection effect i is directly proved with a special 
tube, which enables the current to various sections of the anode to be 
measured independently. (3) Plate Current as a Function of Filament 
Current.—If the voltage is kept constant at a high enough value, and the 
filament-current slowly increased, emission begins at a certain. temperature 
and increases rapidly (temperature limited), and then decreases sharply to 
zero (magnetically limited). With an alternating filament current the 
plate current is suppressed, except during the part of each cycle when the 
instantaneous filament current is below the critical maximum. Finally, — 
there are experiments with Pring tube containing filament and metal disk. 

_ The explanation offered by Langmuir i in 1913, that the decrease of electron 
emission with improvement in vacuum. observed by, Pring and Parker was 


2139. Diffusion. of Slow in Electric Fields. ‘Hertz. 
(Zeits. £. Physik, 32. 4. pp. 298-306, 1925. )—The diffusion of electrons in 
a noble gas under the influence of an electric field is calculated, and it is 
shown that the motion of electrons in an electric field must in every case 
be treated as’a diffusion problem. In particular, it cannot be stated 
without question that the mean velocity with which an electron travels 
in an electric field in a gas is determined by the field strength, the velocity 
of the electrons, and its mean-free path ; it is much more in great measure 


2140. Beporiegutet Method of Research on ‘Occurrences in ‘Lamps with 
Glowing Kathode. A. Katsch. (Zeits. f. Physik, 32. 4. pp. 287-297, 
1925.)—A relatively simple means is given for ascertaining experiment- 
ally the influence of the mechanical arrangement of the electrodes upon 
the paths of electrons in a highly evacuated tube with glowing kathode. 
A luminous discharge at very low pressures (10—* to 10-5 mm, Hg) is 
used as indicator of the motion of the electrons, This. method i is employed 


2141, Passage of Electricity Rentek Vacuum Tubes. R. Whiddington. 
(Engineering, 120. pp. 20-21, July 3, 1925. Lectures delivered at the 
Royal Inst.)—A general account of the three lectures in which both 
familiar and novel vacuum. discharge phenomena were demonstrated. 
A photograph obtained as the result of an experiment here described 
shows that the striations travel from the anode to the kathode at a 
definite velocity. The inclination of these striations. to the mirror 
‘axis shows in this instance that the velocities range from 10* to 10° cm. 
per sec. Striations seem. to be possible under certain conditions of 
pressure and current and only in impure gases, and to require a strong 
negative field at the head of a striation. A. Giintherschulze has suggested 
that the striations are due to electrons from the kathode moving at low 
speeds, such that their collisions with gas molecules are practically elastic, 
the energy losses involved very small, and negative ionisation and recom- 
bination almost negligible. It is here suggested that the rush of electrons 
up to the anode would, at some distance from it, produce a layer of positive 
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ions which temporarily shield the anode; the positive emission ceases 

for a moment, and the positive ions are driven away witha definite speed 

from the anode by the potential applied } but new electrons arrive at this 

sheet of positive space charge and keep up by ionisation the supply of 

positive ions therein. The process is then repeated, each “flash” of 


Electric on Wives. w. Huxtord, 
bide: Rev. 25. pp. 686-695; May, 1926,)—Oscillations of wave-length 
from 1 to 10m. were obtained by means of a valve generator. Analysis 
of the possible free modes of vibration of the parallel wire receiving system 
employed ‘indicates that for normal coupling with the generator two sets 
of current maxima are always to be found. The sliding bridge used to 
determine the current maxima consisted of a thermdjunction which was. 
connected to a sensitive galvanometer. It was found that a’ change in 
‘the terminal conditions at either ‘end of the parallel wires changed the 
Sai ee. of the set. of resonance points formed by reflection of waves from > 
at end, but did not alter the positions of the resonance points due to 
reftection from the other end. The half-wave-length is equal to the distance 
between successive maxima in each of the two sets. Measurements were 
obtained constant to 1 part in 1000. The measured wave-length was 
found to be independent of mutual effects of éxciter and receiver, and 
was not altered by a change in the diameter or spacing of the receiving 
wires or by change of the material, provided it is non-magnetic. ASW. 


2143. Potential Waves ‘along Conductors. Rogowski and E. 
PE 3 (Archiv f. Elektrot, 14. 5. pp. 529-530, May 26, 1925.: Cor- 
rected reprint given in No. 6, July 7, 1925.)—Oscillograms are given 

of the waves obtained on a pair of conductors 75 m. long when a potential 
‘of 1000 volts was suddenly applied to one end. ‘A battery of accumulators 
was used, bridged by a condenser of capacity about I microfarad. The 
oscillograph. was of the kathode-ray type, and a description of this will 
be given in a subsequent paper. The oscillograms are of the rectangular 
type predicted theoretically by Kirchhoff in 1857, but exhibit secondary 
oscillations of much smaller amplitude, which may possibly have been 
due to the fact that the conductors (copper tubes 1 cm. in diameter, with 
walls 1mm, thick) were bent twice at right angles to accommodate them 


2144, The Propagation of Short Waves. M. 
Rendus, 180, Pp. 1584-1586, May 25, 1925.)—A record of observations 
made at Mans in 1924 of short-wave reception on three different wave- 
lengths, employing the shunted telephone method. Reception from I’Ecole 
supérieure des P,T.T. (450 m.) gave rise to marked scintillations (variations 
in received intensity), the amplitude varying from 100 to 1000 in 15 sec. 
OF less, the variations in general being smaller by day than by night. 

uring the spring the reception is more feeble during the day, but a reversal 
of this rule occurs in July. Scintillations are similarly noticed in the 
reception from the Eiffel Tower (115 m.), but they are much more rapid ; 
the wave-length also varies continuously. Observations are made on three 
different stations working on about 50m., scintillations being again 


pronounced, the reception from one station during the first three panes 
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of the year being very feeble during the day and nails otates. The 
times varies to 50 in three minutes, 
of Valve Short Waves ‘Sdhanek, 
Zeits. 26. pp. 368-376, ri 5,'1925.)—A comprehensive theoretical 
treatment of the generation of very short waves by means of valves leads 
to the conclusion that, with the simple valve circuit considered, valves with 
cylindrical electrodes can be used provided thé tatio of the radii‘of the 
anode and grid lies within ‘the’ limits 2 < palpc < 5, where’ pa and’ pc 
are the respective radii of the anode and grid. The condition under which 
a falling characteristic can be obtained is givén and an expression obtaitied 
for the energy of the oscillations.’ The’ effect of eccentricity of grid and 
ment with respect to the anode is also considered, and 6scillations are 
shown to be possible if the eccentricity of the grid-and anode does ‘not 
exceéd a certain limit. The eccentricity of the filament has little or ‘no 
effect. Experiments carried out with various valves confirmed these 
conclusions. _ [See Abstract 1471 
; 
2146. for Demonstrating Waies.’ R. M. 
Fisher, ( Soc. America, J. and Rev. Sci, Inst, 10. pp. 675-678, 
June, apparatus for demonstrating the ‘fundamental 
properties of electromagnetic waves, A transmitter has as its antenna 


two, metal arms, each ending in a Blunt conical spark-gap electrode of 


brass. Sparking is produced by connecting the secondary of a spark coil 
to the gap. Coupled to the receiving antenna is'a small! rectangular loop 
of wire, having in series a crystal detector and condenser (1 mf.), across 
which, is connected a d’Arsonyal galvanometer. The gay may be 
used to demonstrate tuning, opacity of conductors an 

interference and standing waves, refle ctio; etc., the wave-length 


2147, Lhe; of ‘Circuits, L. | (Comptes 
180, 1725-1728, June 8, 1925. )—The author has verified 
experimentally. the theoretical relations, between the frequencies. of, the 
two coupling waves in two circuits tuned and coupled together and having 
the same damping. The square of the damping is neglected as compared 
with the square of the frequency, which i is allowable for the high-frequency — 
circuits with small resistance used in radio-telegraphy: The resonance 
curves of each of the coupling oscillations were traced, using a Gutton 
Laville ‘ideostatic electrometer. This method has the advantage, as com- 
pared with the thermoelectric ‘one, of not introducing any additional 
resistance into the cireuit. - The method employed when the resonance 
curve has a very sharp peak is described. Two circuits coupled as strongly 


as possible were avet tested; the coupling coefficient measured with the 
wave-meter having the. very high value 0-957; the lengths of the two 


coupling waves were found to be 1108 and 160 metres; the free wave- 


length of each of the. coupled circuits was 810 metres; the calculated 


values were 1125 and 167 metres, the agreement being as good. as can 


‘be expected. The damping foreach of the two waves agrees fairly. well 
with the theoretical value. Measurements with iepemuniogved coefficients 
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ELECTRICAL PROPERTIES AND INSTRUMENTS. 


2148. The Effect of a Magnetic Field on Electrical of 
Liquid Metals and Alloys, E. J. Williams. (Phil. Mag. 50. pp. 27-46, 
July, 1925.)—Attributes the change in the resistance of a liquid conductor 
in a magnetic field to a true resistance change and a change depending 
on the energy used up in hydrodynamic currents set up in the liquid ; 
an expression for this energy is obtained by means of dimensional analysis. 
In bismuth amalgams it appears that the increase of resistance in a 1% 
bismuth amalgam is 0-00010 % in a field of 4000 gauss ; in molten bismuth 
the estimated true change at 420° is of the order of 0-002 % in a field of 
3000 gauss; in other cases the hydrodynamic effect predominates, and 
in most cases the true change is negligible. In some cases dy varies with 
the current, and this is explained by supposing the motion of the liquid 
to be turbulent ; this turbulence is confirmed oO the igre ame work of 
Jones (see next Abstract]. NLA, 


2149. The Electrical Resistance of in Fields. T. J. 
Jone: (Phil. Mag. 50. pp. 46-60, July, 1925.)—The experiments show 
that, for fields of from 2000 to 10,000 gauss, the resistance change in a 
straight column of Hg of about 0-5 cm. diameter, with 5 to 0-5 amps., 
8R is proportional to H}584/i9 #50- 41, where H, d, i and bare field, diameter 
- of column, current and distance between magnet poles. The change of 
resistance increases with the rise in the temperature of the mercury. With 
wide tubes and comparatively large fields and currents, the effect in Hg 
is mainly, if not entirely, of a different nature from that exhibited by solid 
metals. The magneto-resistance changes are independent of the resist- 
ance of the column of mercury in the field. This effect and the results 
obtained with thick copper leads, which filled the tube, and with platinum- 
wire leads, seem to indicate that the resistance changes are probably due 
to some effects occurring in thé Hg at the places where the current enters | 
or leaves it ; or, if the leads are outside the field, in those portions of the 
mercury column near the edges of the poles. The results are cero 
in the light of the theory of E. J. Williams [see preceding Abstract]. 
mercury is set in motion at the places where the magnetic field is jae 
uniform or where the current density in the field is not constant. This 
motion was demonstrated by placing one of the current leads so as just 
to enter the free surface of the column in the magnetic field, a vigorous 

H. N. A. 


2150. of: ‘Solid N. Semenoff, A. 
Walther. (Zeits. £. Physik, 32. 4. pp. 273-286, 1925. )—The heat theory 
_ of the penetration of insulators, put. forward. by Wagner, and further 

developed by Rogowski and. Karman, leads to a definite dependence of 
tension of penetration on the temperature and thickness of the insulator, 
which is expressed by the formula: v2, =: (33+ 5kp/b)e—, when the resist- 
ance of the insulators alters according to the equation p = p,e—*?, where 
k and p are the conductivity of heat and thevelectric conductivity of the 
insulators at the temperature at which penettation takes place, and 
e~f) ig a correction factor depending on the thickness and conductivity 
of heat of the insulators, etc. This formula is proved by experiments 
for rock-salt at temperatures of 450° to'700°. 
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tion tension in deperidence on temperature is considéred, arid it ie: shows 
that the heat theory in its pure form can scarcely explaiti the.perietration 
at low temperatures. It is stiggested that a) combined yo 
| pe ‘Ni Sémenoff (ibid:, $2. ip. 948, 


Dielectric Absorption and “Losses: Contact ‘Theory. 
Hartshorn. (Phys. Soc., Proc. 37. pp. 215-232 ; Disc., 232, June, 


)~-Absorption, residual charge, and allied phenomena in. solid dielec- 


tries. The dielectric is assumed to possess:a certain true capacity, defined 
by its dielectric constant, and a certain conductance; here considered, as 
probably electrolytic in type. The so-called anomalous properties: are 
considered to be due to the properties of the contact surfaces of the dielectric 
‘and its metal electrodes. Thesé contact surfaces appear to offer’ ‘great 
resistance to the passage of ions or electrons across them, so that when an 
applied. to a condenser there is an accumulation of charges at 
the surfaces. These charges constitute the absorbed and residual charges. 
‘The: experimental ‘evidence in support ‘of this hypothesis is' reviewed. 
‘The behaviour of each contact surface is such that it may be represented 
by a large capacity in parallel with a high resistance, and thus a,capacity- 
resistance combination is suggested, which is equivalent to an actual 
condenser?’ The properties of this combination are considered. mathe- 
matically with. reference to thé experimental. laws of. absorption. and 
‘power losses in alternating fields, and the extent to which the theory is 
capable of explaining the experimental results is: pointed out... bearing 
of the on measurements: under various: conditions also 
2182. of Total Sodium Te 
Chantine 20° to — 190°. R. CG. (Phil. Mag. 49. pp. 1168-1176, 
June, 1925.)—When an’ bulb-of soda-giass;is immersed 
stem upwards in molten sodium nitrate and a p.d. of 100 volts established 
‘between thé lighted: filament ‘and ‘tlie ‘salt; ‘sodium’ passes ‘from ‘the salt 
anode through the glass electrolyte! and! evaporates inside ‘the. bulb:and— 
condenses on the latter above the heating liquid. To obtain a sufficiently 
perfect vacuum to keep the sodium surface clean, the bulb is best attached © 
to a mercury pump.’ * ts of the total photo-current“of the 
sodium show that this current is Constant, within a few per.cent.,\overa 
‘temperaturé range extending from’20° to 190°; provided that the-surface 
of the metal is sufficiently pure.’ If the surface is just slightly contamin- 
ated, it may be much more sensitive at low temperatures than at room- 
‘temperature, and if somewhat moré ‘contaminated by an unknown vapour 
the ‘surface may be several times sensitive at 
than at room- temperature." ody 35 T. H.P. 


(Optical Soc. America, Rev. Seis Inst. 10. pp, 581-690, May,: 1925.) 
The author has designed a special form of electron gun with which he 
is able to get a well-defined electron beam with a driving voltage of the 
order of 30, provided the tube is filled with mercury-vapour at a’pressure 
corresponding to” the ordinary room-temperature: The: beam “itself is 
luminous ; no special fluorescent screen 'is'necessary for the observation of — 
the spot: The following are stated to be-the: main requirements for! the 
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production ofa good low-voltage beam : (1) A well-shielded space, so that 
space charges do. mot prevent its formation; (2) presence of mercury- 
vapour for production of positive ions ; (3) a high electron emission ; and 
(4) a small and fairly well-enclosed space between the hot kathode and 
anode to an arc forming. F. S. B. 


2154. Calibration of a Thermojunction Galvanometer System. Abadie. 
(Onde Elec. 4. pp. 133-148, April, 1925.)—Results obtained during the 
calibration of these systems with iron-constantan couples are given and | 
discussed. The results obtained with direct currents are compared with 


2156) Two 10 ‘Modifications of the Simple Type and 
a + Dede for a Double Potentiometer. A. G. Worthing and W. E. 
Forsythe. (Optical Soc. America, J. and Rev. Sci. Inst. 10. pp. 599-604, 
May, 1925,)—(1) Diagrams are given showing how a Leeds and Northrup 
K potentiometer may be converted into a limited double potentiometer. 
In this modification the shift froma voltage to a current setting is made 
by merely throwing a special switch. (2) In measuring pyrometer currents 
for the disappearing filament pyrometer an ordinary ammeter is not 
sufficiently sensitive for some work; at the same time the standard 
potentiometer is too slow in operation for regular use. An arrangement 
is described which gives the quick response needed in measuring the 
pyrometer currents and retains the accuracy and ease of the standard 
potentiometer without dial adjustment for the control of the background 
eurrent. (3) It is shown how the modification of the Leeds and Northrup 
potentiometer described in I can be easily to a double 


ALTERNATING CURRENTS AND MAGNETISM, 


2156: William Sturgeon and the Centenary of the Electromagnet. J. A. 


‘The of C, G. Darwin. (Engineering, 119. 
pp. 693-694, June 5, 1925. Paper read before the Royal Inst., May, 
1925.)—An account is given of the work of Gerlach and Stern on the 
determination of the magnetic moments of the atoms of vaporised metals. 
‘The: significance of the results from a quantum standpoint is discussed. 
They seem to show that the old assumption of arbitrary atomic orienta- 
tion is untenable. Similarly the work of Glaser upon the magnetism of 
gases supports the idea of the quantum conception as far as orientation 
of atomic axes is concerned. It is pointed out, however, that these 
experiments’ on the magnetic properties of gases do not fit in: entirely 

A.A. 


2188, 3 in Wire. R. Forrer. 

‘Catghes: Rendus, 180. pp, 1394-1397, May 11, 1925.)—Additional ex- 

‘amples: are given [see Abstract 1978, (1925)] of the effect of twisting a 

nickel wire on its hysteresis cycle. The se ieconttouities found give 
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rise to the supposition that: with different 
coercive fields, By certain’ modifications of. the,treatment, either dis- 
contifiuity may be made to disappear. . Flexure alone, as when the wire 
is wound ‘round a thin cylinder, produces an. almost..rectangular cycle, 
which increases in area with diminution of the diameter of the cylinder. 
The limiting coercive field is about. 9 gauss. The same treatment when 
E, 


M. Peschard. (Comptes Rendus, 180. pp. 1475-1478, May 18, 1925,)— 
General conclusions drawn from a study of thirty alloys of iron and nickel : 
(}) Ferronickels containing more than 34:4 % Ni are perfectly reversible ; 
(2) alloys containing less than 34-4 % Ni are irreversible. The composi- 
_ tion co = 34:4 corresponds to. the compound Fe,Ni. Alloys between 
Ni = 0 and 2-5 are perfectly reversible, whatever .their previous 


2160. M ajnetisation of ‘the ‘Fervonichels, M. Peschard. ‘(Comptes 
Renduy, 180. pp. 1836-1838, June 15, 1925.)—Curves are given of the 
magnetisation of ferronickel alloys at temperatures of 16°C, — 79°C. 
and — 188°C. The value of each saturation is extrapolated to absolute 
zero by therelationa = — KT*. This approximation holds for a number 
of alloys, but not for Fe,Ni. The curve of atomic moments expressed in 

2161. Coitribution to Theory of Tamm. 
(Zeits. f. Physik, 82. 8. pp. 582-595, 1925. Paper.read before the Russian 
Physikertag, Sept., 1924.)—-By means of the Langevin, Pauli and Sommer- 
feld theories a formula is obtained for the apparent magnetic moment of 
the atom. The valiies calculated by the formula are compared with those — 
found from the experiments of Weiss and Gerlach, and satisfactory agree- 
ment is obtained except for Fet++ and Nit++. It is considered that 
the normal condition of the atoms is multiquantic, and that the ions 
Fet++ and’ Co++ exist in a triple-quantic state. The disturbing 
effect of interatomic fields is discussed, and the dependence of the number 
of magnetons on the concentration, in the case e a dissolved salt, ve indi- 


Relations between. Sunspots, Magnetism gua Atmo- 
Ghree.. (Nature, 115. pp. 982-985, June 27, 1925.)—- 
In the case of terrestrial magnetism, a linear sunspot relation seems fairly 
established for the:regular diurnal variation of declination (D), horizontal 
force (H), and vertical force (V).. The correlation.is by means of Wolf's 
formula R = @ +,bS, where R is the diurnal range of the magnetic element 
and S is the sunspot frequency. The relation between sunspots and mag- 
netic storms is much. less. definite than that. between sunspots’ and the 
regular diurnal inequality. .The problem of the 27-day interval is dis- 
cussed; but no definite conclusion is adyanced.. Similarly with regard to 
the relation between sunspots and atmospheric, potential gradients, the 
question is still held to. be open, thus the views advanced 
by Bauer, who states that a definite exists, A. D. 
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2163. The Diurnal Magnetic Variation at Greenunch and other 
S. Chapman. (Roy: Soc:; Phil: Trans. 226. pp. 49-91, 
‘April 1925.)—A ‘large’ number ‘of observations of magnetic elements 
from several observateries have been tabulated and from them the solar 
diurnal variation éliminated: There is left over a purely semi-diurnal 
phenomenon, ‘traceable to lunar causes. Spherical harmonic analysis 
shows that the magnetic field’ causing this variation is mainly produced 
above the earth, though there is a part of internal origin, which, however, 
appears to be a secondary effect. The intensity of the field varies with 
lunar distance almost’ exactly in the same ratio as the moon’s: tide- 
producing force. ‘The field appears to vary but little throughout the sun- 
spot cycle. The simplest explanation appears to be that the field is a 
consequence of the tide produced: in the-atmosphere ‘by the moon. The 
convective motion of the air associated with this tide, in conjunction 
with the earth’s permanent field, gives rise to electromotive forces through- 
out the atmosphere. ‘Near the ground the resistance of the air is so high 
that no appreciable currents result, but at higher levels the conductivity 
is such that appreciable currents flow and give rise to a magnetic field 
superimposed upon the permanent field. The secondary effect mentioned 
above appears to be due to induced currents produced by this lunar atmo- 
‘spheric current in the conducting part of the earth. This lunar variation 
is more marked during the daylight hours, which may be readily explamed _ 
by the increased of the to solar 
radiation. © ad Anite D, 


in Metallurgical Knowledge—Difficulties in Manufacture explained. Ss. 
. (Inst. El) Eng., J. 63. pp. 725-810; Disc., 810-821, Aug., 
1925. Electrician, '94. pp. 394-395 and‘ 400, April 3, 1925). Abstract.)+- 
A general survey of some problems in connection with permanent magnets. . 
The structure of simple carbon steels and the general efficacy of simple 
and Pan eer! carbides in raising the potency or coercive force of iron are 
discussed with reference to the allotropy of iron: The alpha iron, will 
not dissolve the carbides appreciably, and hence’the use of heat treatment 
in order to effect’ the solution, though thearrangement resulting. after 
the subsequent cooling is unstable. The “ spoiling’ of tungsten steels by 
heat treatment’ is ‘mentioned and dn: explanation given in terms of the 
decomposition of carbide molecules. This spoiling '’ occurs at tempera- 
tures between 750°C. and 1214° C., above this temperature recombination 
and consequent restoration of the magnetic properties taking place. Some 
cases of decrease in “ potency” with time after hardening are described 
and merition made of a seasonal change, most ‘marked in cobalt steels, 
but also to be found in tungsten steel, in one examiple an oscillation in 
the decay curve having'a period of twelve months.’ ” Practical considera- 
tions of price and efficiency of tungsten and other steels are given; a tung- 
sten steel being regarded as having no rival for the manufacture of 
nent magnets, the best steel having 0-6 to 0-7% of carbon and 6% 
tungsten. Chrome steels suffer from deficiency in inherent magnetism, 
are more easily spoilt and cannot be’ restored, and hence at present less 
suitable as well as more expensive. A promising line ‘of development is 
the Production of cast-steel magnets. The paper concludes with a discus- 
sion of artificial ageing and’ on of the 
ferromagnetism of other materials. WEN. M. 
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2165. A Null-veading Astatic Magnetometer. R.M. Bozorth. (Op- 
tical Soc. America, J. and Rev. Sci. Inst. 10. pp. 591-598, May, 1925.)— 
This instrument is specially applicable to the testing of small samples 
in the form of fine wires. An example is given relating to a wire of 
diameter 0-011 on. ‘and’ weighing mg. “The artangémént consists of 
two parallel magnets of equal moment and opposite direction placed hori- 
zontally 4:cm. apart and suspended by a fine tungsten wire. The specimen 
is placed in’ its magnetising solenoid so that both of its induced poles 
produce upon the suspended magnetic system: equal torques in the same 
sénse about the axis of suspension. ‘The torque due to the specimen is 
balanced’ by that due toa current in a coil of suitable dimensions. and 
position ‘so that the method isa null’ onei: The ‘magnetising . solenoids 
aré 8' cm. long and are placed with axes vertical on opposite sides of the 
néedlé system.“ In one solenoid is placed the sample and. inthe other 
the ‘balancing’ coil. Full details are given ofthe methods for, calculating 
the ‘constants of the apparatus and ‘of the:mostisuitable positions of the 
coils for mitigating the errors which enter:| The sensitivity of the instru: 
ment is'such that’ the deflection of the spot.of light at:a scale distance of 
metre is 1 ‘for a change in of about: 25 gauss, 

2166: A for Testing Stvbight Analysis 
the Hysteresis Loop: of Cobalt-Chrome Steel. EB. Hughes... (Phys. Soc., 
Proc. 37. pp. 233+245 Disc:, 245-248, author employs 
Thiovici,:in which currents in two 

ls providing the m.m.f. of a magnetic circuit containing the specimen 
are adjusted until no magnetic potential difference exists between a 
selected pair of fixed points: on the specimen. In the present apparatus 
the required abserice Of magnetic potential difference is tested: by bringing 
up a yoke till its ends abut upon the two points in question ; the approach 
of the ‘yoke’ should ‘excite no current! in a'search+coil:wound on. the speci- 
men and connected ina low-resistance:galvanometer ¢ircuit. Resistance 
is then added to the galvanometer, and the deflection caused by a reversal 
of the two magnetising currents enables the flux density to be calculated. 
The hysteresis: loss ‘per c.c. per cycle in cobalt-chrome steel is found, by 
this method ‘tobe! approximately ergs; though the index of 
actually ‘decreases with increasing’ values of the flux density.) The 
magnetisation curve for this substance, ‘above’ the of near 


the origin, is found to be given by where B = 


‘saturation yalue of and” ad constants. “To form 
ma net. “whose external ‘energy per. is within” 
obtainable, a Magnetizing force of fipwards ‘of 1000 
"units. must be _applied to cobalt-chrome steel. The. BH loop’ between 
the + Band - — “He axes is given by a formula similar to ‘that for the mag- 
netisation curve, with constants instead ‘of’, d, Bs, ‘the ‘value 
! Seen to Bs being much less than the true saturation density. 
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“2167. as a Poishtial of Localised 


U. R. Evans. (Inst. of Metals, J: 33. pp. 27-43; Disc., 44-48, 1925. _ 


Engineering, 119, p. 34; March 20, 1925. Abstract. \—-These experiments 
were carried out to find whether the electric currents set up by local 
abrasion of the surface layers on metals is capable of causing serious 
localised corrosion; ‘Where the corrosion product is a thin, highly pro- 
tective film the abrased place will be the anode, and the current set up 
might be expected to concentrate corrosion upon it. It appears, however, 
that in order to produce corrosion in such cases not only must the film 
be broken away at separate points, but the metal underneath must also 
be eroded. It is found that for several metals (lead, zinc and copper) 
only a small current is produced when oxidised’ and unoxidised samples 
are immersed in sodium chloride solution. Scraping of the metallic surfaces 
did not appreciably increase the corrosion, The attack of hydrochloric 
acid on zinc is increased in the early stages by grinding away the natural 
surface with emery, but in the latter stages it is decreased by wiping away 
the black scum’ which forms on the surface, the reason being that this 
scum provides a material from which hydrogen bubbles:are evolved readily 


“2168. Solubitity of Diowide in Water, in Solutions 
of Potassium Chloride and Sodium Sulphate. J. C. Hudson. (Chem. 
Soc.; J. 127. pp. 1332-1347, June; 1925.)—The results are given of measure- 
ments of solubility of sulphur dioxide in (1) water between 10° and 90° ; 
(2) aqueous potassium chloride solutions containing up to 30 grms. of 
the salt per 100 grms. of water, also between 10° and 90°; and (3) aqueous 
sodium sulphate solutions containing up to 20 grms. ‘of the salt per 
100 grms. of water, between 20° and 50°... The numbers of grms. of the 
gas soluble in’ 100 grms..of water when the partial pressure of the gas 
is 760 mm. of mercury are 15-39, 12:73, 10-64, 8-98, 7-56, 5:54, 4-14 
and 3-25 respectively at 10°, 15°, 20°, 25°, 30°, 40°, 50° and. 60°. At 
25° and at 35° the solubility of the gas in a solution containing y grms. 
of potassium chloride per 100 grms. of water is expressed accurately by 
bg formula 5S =S)+ ay; at 10° and 15°, however, there appears to 

be. slight divergence from this linear relationship. In the case of sodium 
sulphate solutions, the solubility-salt concentration curves exhibit distinct 
maxima at 30°, 40°, and 50°, and probably at 20°. The two main factors 

the solubility of sulphur dioxide in salt solutions are probably 
the. eduaae | of the. aa and the tendency of the, salt and gas to combine. 

2169. Solubility Relations of Isomeric Organic ntvo- 
duction. J. Johnston, (J. Phys. Chem. 29. pp. 882-888, July, 1925.)— 
The general outline of work to be undertaken with a view to a clearer 
knowledge of the factors which favour the formation of ortho-, meta- 
and para- isomers is discussed. Methods of of m., 
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and p. isomers are considered. A complete ternary y solubility diagram 
and p. form ideal solutions, and such an equilibrium diagram may be used 
2170: Use Scattered in the Distribution, 
of Sten of -A. J. Stamm and T. Svedberg. (Am. 
Chem. Soc., J. 47. pp. 1582-1596, June; 1925.)—-A method of determination 
of the distribution of the ‘size of particles, using scattered light, has been 
developed, In the cases studied—potassium, sodium and cesium pal- 
mitate and palmitic acid in benzene—the scattering of light varies:as the 
surface or square of the radius of the’ particles indicates that true 
reflection is taking place. It has been shown the ratio of the average 
sizes of the particles in dispersed systems, whose diameters: are at least 
two or three times the wave-length of light, may be determined directly 
from the ratio of the slopes of the intensity-concentration curves. | Mass_ 
calculated from microscopical measurements. ey 
Different alkali soaps do nok 
scopical measurements moderate an increase in the number of small. par- 
ticles in going from sodium to potassium and cesium soaps. An increase 
in the benzene concentrations, with the’ amount of stabiliser constant, 
causes an exponential increase in the radius corresponding to the ‘mass 
Maxima. An increase in benzene concentration, with the ratio of benzene 


of New: ‘Method op oy: “X-Rays, 
(Comptes Rendus, 180. pp. 1658-1661, June 2, 1925. )—The 
method depends upon the use of various substances as selective filters 
for X-rays and the measurement of the absorption’ of the filtered rays by 
the substance (in solution) to be analysed. ‘Aformulais given from which, 
with a simple salt, the amount present is determined by one measurement. 
With more than one substance (metallic salt) present, further determina. 
tions with different selections of Tays—one for each unknown—are neces- 
sary. Examples are quoted giving results — with’ mixtures of 


KCl and KBr, KBrand 
“2172. Changes in’ of during. Swelling. in 
R. Katz and H. Mark. (Zeits. phys. Chem. 


115. pp. 385-404, April, 1925.)}—A Réntgenographical examination is 
made of cellulose fibres during swelling in solutions of sodium hydroxide, 

zine chloride, calcium rhodanate, mercury potassium iodide, and cupram- 
monium solutions. In concentrated solutions the increase in diameter 
leads to a doubling of the thickness of the fibre compared with an increase 
of about 23 % for'water alone. It is found that in solutions with over. 
10 % sodium hydroxide the cellulose diagram disappears and the diagram. 
of a new substance appears whose crystallites: lie parallel to the fibre 
axis. After washing out the alkaline solution, partial restoration of the 
original diagram ‘occurs, and gives the typical ‘appearance of mercerised — 
cotton. Similar changes are produced with potassium hydroxide solu- 
tions in concentrations exceeding 20%, 
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concentrations above 6%. ‘More prolongéd exposure to these solutions 


Jeads to ‘a profound chemical breakdown’ of the cellulose: when the.crys- 


tallites are changed into aniorphous: niiscelle; and the diagram disappears _ 
altogether: It is attempted to explain ‘the results observed by the trans- 
formation of the cellulose into another chemical compound, which is 
decomposed by water into a substance similar, but not identical, with the 
original cellulose. During: swelling ‘of the cellulose. in solutions: the 
above salts which were employed no alteration of the space lattice occurs, 


2173. X-Ray of the. Solid. of Chloride Aad 
Bromide;' 'T. Sasahara.: (Inst. Phys; and Chem. Research, 
Tokyo,« Sci: Papers ‘No. 24. pp. 277-286, May, 1925,. In English.) 
From the measurements.taken with different concentrations of the solid 
solution, prepared by fusion of the component salts, it appears very. prob- 
able that the side'of the unit. cell: changes proportionally to the molecular 
percentage, i.ev there is an additive relation between the spacing and the 
molecular concentration ; thus the unit.cell may be regarded as contract- 
ing or expanding as: the new component is added, the original structure 
of ‘the latticeoof the pure ‘substance being retained throughout, the range 
of miscibility. Observations. of density support this conclusion, The 
shrinkage ofthe lattice as Cl is substituted for Br may be due.to.a strong 
shrinkage effect produced bya Cl. atom on the surrounding layer of atoms 
of the other kind; ‘the change of lattice constant being greatest about. the 
substituted ‘atom and: becoming: gradually less as the distance increases. 
On the ‘other hand, the effect may réach only the immediately surrounding 
atoms, and there must then be a sudden change of lattice between this 
group.and ‘that outside it.) This would. give a spectrum with two different 
series of lines, due to two different lattices, which is contrary. to the observa: 
tions:: The auther favours ‘the former. view, and takes it.,for, granted 


2074. of Colloidal Ww. D. Bancroft.. 
Inst., ‘J2209. pp: 727+760, June,:1925:)—A useful summary of the subject, 
particularireference being ‘made to: filaments, -and 
films’ in their technical A bak. 


“) 2295. Soaps and the Theory. of Colloids... 3. W. McBain. (Nature, 
115: pp. 805-807, May 28;:1925.): Discourseidelivered at the. Royal Insti, 
March, colloids, particularly soaps, are studied; 
the less colloidal are they found: to: be.:»Soap: illustrates nearly all: the 
behaviour observed! with other colloidal systems, and is one of the few 
common reversible colloids with a definite; simple, known chemical formula. 
In dilute solution soapsare ordinary crystalloids and dissociate into sodium 
and: potassium ions: and ‘simple fatty: ions... Concentration of the solution 
causes aggregation of the undissociated soap molecules to large particles | 
(neutral micellz):of neutral soap. Further, the fatty ions unite in; small 
groups to form ‘particles of anew type, théeionic in which there is 
one free charge for: each«fatty:ion. ‘Under suitable conditions all.soaips 
can occur ineach of several crystalline forms, and in two varieties of liquid 


crystals or anisotropic liquids, and in‘some cases: the solutions previously 
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described may. set to: form ‘Theanisotropic 

forms occtifring in: higher coricentrations are not miscible with ‘the iso- — 
tropic solutions or jellies; but constitute separate phases: These dembly- 
refracting liquids. are not elastic; but plastic, as'they do: not quiver when 
shaken, and small portions do not*flow under the influence of gravity. 

When an ordinary ‘soap ‘solution sets to a true transparent jelly, such 
properties as conductivity and osmotic effects remain unchanged, the 
same equilibria and the same particles evidently existing in each. At 
least two crystalline forms. of\soap exist—namely, lamellar crystals and 
curd fibres—both of these giving X-ray diagrams.:,. Under some conditions 
twice as-much soap is required for. a given. amount of detergent action if 
the soap solution is allowed to stand for before use. The substance 


Coll. Sci., 7... pp; 409-422, March, 1925. ‘In. English.)— 
The isa general exposition of the author's on the colloidal 

state, Be J. B. 
Phys» .and. Chem.,'Research, ‘Tokyo, Sci. Papers. No;,.25. pp. — 
May, 1925. .In English.)—The- lattice constant. of electrolytic a-brass 

containing: 82+48:°% Cu, hasbeen determined by the powder method, 
and: was found: to. be practically the same.(3-62.x.10—§ cm.) asinthe case 
of -cast . brass -of practically, the’ «same composition, (82-85% Cu) ; 
thus a solid-solution: is formed by the electrolytic process just as it is by 
the casting process: There is a slight: variation of the lattice constant 
after annealing, the values being a = 8-63 x 10—®.cm, for annealed electro- 
lytic brass.and, a:= 8-61 x cm, for annealed cast. brass ; this may 


2178. of. and Gold-Zine | 
A. Westgren and G. Phragmén. (Phil: Mag. 50. pp. 311-341, 
July, 1925.)—The. difference between.a ‘chemical compound anda solid 
solution is first considered. The distinction is of .great: importance in 
alloy work owing to the controversies which have arisen relating to the 
nature-and constitution.of intermetallic compounds... The present writers 
state that in,an,ideal chemical,compound structurally equivalent atoms 
are chemically. identical, whereas, in an, ideal solid solution all atoms are 
structurally equivalent.: Of these two extreme types of structure the first 
occurs. comparatively seldom in metallic phases, while the second is met 
with, frequently, ... There. appear to. be. cases in which true, intermetallic 
compounds ogcur,, but, their: nature'is. obscured. by the fact that the 
constituent metals, as a rule, the compound formed. The 
copper-zinc silver-zine systems are jalmost identical, each containing 
five different. types of structure. . The gold-zinc system contains the same 
five phases with the addition of a further two phases. Arranged according 
to rising, zinc content the: structures common to the three systems 
a, face-centred, cubic ; 8,.cubic of the Cs-Cl.type; cubic with 52 atoms 
in the elementary cube’; .€, close-packed hexagonal: with an axial ratio 
of 1-55-1:60;, close-packed -hexagonal with an axial ratio of 
1:80-1:90; A -gold-zinc. phase .(v,) containing about 50% of :zinc: was 
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found to be cubic with an sininatien cube of 32:atoms ; another phase 
(3), obtained by quenching: gold-zinc alloys containing 53 to 54% 
of zinc, seemed also to be cubic with about 90 atoms to the elementary 
cube. In accordance with the definitions made the a-, 7-, and possibly 
also the €-phases represent ideal solid solutions: The other phases 
may be regarded as solid solutions in chemical pei-reene and some > 


2179. Electrical on Metals w. Geiss 
and J. A. M. v. Liempt.  (Zeits. f. Metallkunde, 17. pp. 194-197, June, 
1925.)—The specific resistance and temperature coefficient of resistance 
of a metal form useful means of determining the degree of purity of the 
latter, Small quantities of mechanical impurities, or, in general, impurities 
which remain in the crystallite, have little or no effect on the electrical 
properties, but impurities which form mixed crystals enter into the space 
lattice of the metal and produce changes in the electrical properties de- 
pending upon the form of the lattice and the degree of affinity between 
the metal and the impurities. Matthiesen’s law, that the product of 
specific resistance and temperature coefficient is constant, always holds — 
for small percentages of impurity, and, in the case of the tungsten-molyb- © 
denum system, it holds for the complete range of compositions. “When 
comparing the purity of samples by aid of this relation; it is generally 
advisable to measure the temperature coefficients, these being affected 
only by impurities in the space lattice. Determinations of the specific 
resistance and temperature coefficient of tungsten, molybdenum, and 
nickel are discussed in the original. Investigations on single crystal 
bars of tungsten of hexagonal and rectangular section and on wire 
drawn from such ‘crystals and recrystallised show the same values of 
resistance and temperature coefficient in the three’cases, within the limits 
of experimental error. Thus theelectrical conductivity of regular metals is 
not a vectorial property. The authors obtained a single crystal of molyb- 
denum with a temperature coefficient of 473 x 10-5, compared with from 
430 to 440 x 10-5 for molybdenum ‘as made for glow-lamps. The pre- 
paration of very pure nickel offers considerable difficulties, but, by a method 
described in the original, the authors obtained a oe the temperature 
REN. 


2180. The. Theory of Reaction Rate. anit D. F. Smith. 
(Am. Chem. Soc:, J. 47. pp. 1508-1520, June; 1925.)—The paper discusses 
the theory that the rate of a given chemical reaction depends upon the 
concentration of activated molecules. Activated. molecules are sharply 
defined as all of the molecules possessing more than a minimum energy, 
and this minimum energy is defined as the heat of activation. According 
to an equation of Arrhenius, d/nw/dT ='g/RT?, where w is the ‘fraction 
of active molecules, the number being small; and g the heat required to 
convert the inactive into the active form. With the above definitions 
it is shown that an equation of this type is exactly true in certain simple 
cases, and is in all cases an approximation which becomes more nearly 
exact the higher the heat of activation and the lower the temperature. 
It is shown that ‘both collisions’ and radiant energy: offer opportunities 
for the activation of molecules far greater than‘ the number required to 
account for observed reaction rates.“An hypothesis is advanced con- 


cerning the radius of action of a light quantum, and — toa simple 
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equation for the number of encounters between: molecules ait the quanta 
of light which ‘possess sufficient energy to activate these molecules. It 
is shown that no sound objection has been raised to the general radiation 
theory of activation, but that the special theory, which assumes activation. 
hy nearly monochromatic light, must be abandoned. P J. N. P. 


2181. The Mechanism of Chemical R. 
Chem. Soc., J. 47. pp. 1524-1553, June; 1925.)—By considering a large 
amount of data available on the velocity of different gaseous reactions 
of first and second order, it is concluded that activation may occur tosome | 
extent by all the following mechanisms which have been proposed ‘at 
different times: Collision with another molecule of high kinetic energy 
or with one which is itself in an activated state, resulting in a transfer of 
energy of activation; absorption of monochromatic’ radiation of the 
frequency calculated from the temperature coefficient of. the reaction — 
rate (simple radiation theory of chemical reaction) ; interaction with more 
_ than one frequency (elaborated radiation theory of chemical. reaction). 
It is shown in a number of individual cases that none of the above mechan- 
isms alone will account for the measured relation between rate of reaction, 
concentration, energy of activation and temperature. In instances where 
the condition of activation corresponds to a weakening of the forces holding 
the atoms together in the molecule, the evidence available supports the 
view that there exists a series of activated states of nearly the same energy 
content rather than a single activated state. The mechanism for typical 
unimolecular and bimolecular reactions is held to be provided by an 
elaborated radiation theory which includes these assumptions of inter- 
_ mediate and activated states. In the light of recent developments of the 
quantum theory, the tautomeric activated states may be identaed with 


82, Ww. ‘Taylor. (Phil. Mag. 49. 
pp. 1165-1168, June, 1925.)—Results are given of an investigation of the 
telation of the activation of chlorine by light. and the frequency of the 
illumination, the photo-synthesis of hydrogen chloride being used as the 
criterion of the activation of the chlorine and a modified form of Burgess 
and Chapman’s actinometer employed to determine the reaction velocity 
for different parts of the spectrum. The activating region of the spectrum 
is found to correspond with that of the general absorption. of chlorine 
_itselfthat. is, with the continuous band extending from about. 4900 
Angstrém units at normal temperature and pressure, and not with the 
Ribaud fine structure bands. In ‘this case, therefore, activation would 
seem to be concomitant: ‘the at, the vibratory 


2183, Affinity. de Doaderi 180. pp: 1334-1337, 
May 4 , 1925.)—This paper contains an application of the Clausius non- 
compensated heat theorem, dA = TdS — dQ 20, where Q is the heat 
received by the system during the transformation considered, T the abs. 
temp., S the entropy, and A the non-compensated heat or affinity. dA.is 
never negative, and if ¢, the time, be an independent variable, A = A(#) 
will be an increasing. or constant function for each transformation con- 
sidered. The investigation is limited to the irreversible transformation 
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tions of the theorems of van’t Hoff and le Chatelier are obtained based. on 
the theorem that the specific affinity (defined in the paper) is a function 
Ho. 


2184. Contraction and A finity ‘Solid Compounds. 
Balandin. (Zeits. phys. Chem. 116. pp. 123-134, May, 1925.)For 
series of 76 compounds, comprising chlorides of uni-, bi- and ter-valent 
elements, as well as bromides, iodides, fluorides, hydroxides and sulphates, 


the relationship between the contraction constant, Cc = Sy and the heat 
eae Wyse, ‘with few ‘exceptions, expressible by a linear equation, 
Cm The possibility of a connection between this expression 
and the. oscillations Of the solid salts is discussed. 


2185. On the State of a Mixed Salt Solution. LN. Sasaki. 
(Kyoto Coll. Sci:, Mem. 7. 6. pp. 361-368, March, 1925, In German:)— 
This paper is a mathem atical investigation of the equilibrium state of a 
mixed salt solution containing two monovalent anions and several kations 
of different valency—¢.g. a solution of ferric chloride, sodium bromide, 
sodium chloride and hydrochloric acid, in which the concentrations of 
all possible ions and ionic groups are > calculated toa ‘statistical 


2186. The Production by Silent at hew 
E. ¢eniake and W. Rump. (Zeits. f. Physik, 32. 4. pp. 245-251, 1925.) 
—The ozonisation of oxygen per coulomb of’ électricity discharged in 
Siemetis’ tubes decreases slowly at first, and then quickly as the pressure 
diminishes. For pressures smaller than 200 mm. of mercury it is pro - 
tional to the pressure. ‘The creation of ozone in ‘atmospheric air is gr 
than the rate corresponding to the partial pressure due to the aie 
contained therein. The paper is an verification of the 
above Conclusions. | B. 


2187. The Theory. af the: Chemical in Tubes: 
| Warburg.’ (Zeits.: Physik, 32.4. pp. 252-261, 1925,)-—-The paper is 

a theoretical treatment in extension of a theory already: put forward by 
wie ‘same author that in vacuum tubes the conducted ‘current in the dis- 
charge can ‘be separated from the total. current, With diminishing 
potential the quantity of ozone formed per coulomb of the conductor 
current only diminishes very little, whilst. the quantity. of ozone per 
coulomb of total current—particularly for low potentials—diminishes . 
considerably. A comparison is effected of the theory and the experimental 
results of S;Sachs {Abstract 102 (1916]:': The assumption is made that 
the 6 to 9'% of all the electronic impulses 
‘will cause ozonisation. ‘The chemical action of the impulses of the kations, 
of which the nuniber and the is 
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pole have only a small influence on the value of the:cell, which. depends 
largely upon the characteristics of the graphite and manganese dioxide 
used. The nature of the impurities present in these is: most important— 
e.g. oxide of iron—while greater fineness of division gives improved.results. 
Grinding in a colloid mill is unsatisfactory, however. The most satisfac- 
tory proportion is MnO,:C::5:1, with thorough mixing and high 
_ pressure used to fill the cell. Variations from the theoretical em4, may 


2189. The Electrical Comidrictivity of I odide’ in 
Solitions. Plotnikoff. (Zeits. phys: Chem. 116.° pp. ©111-118, 
May, 1925.)—The solubility of potassium iodide in bromine is very much 
increased by the addition of iodine, with 40% iodine more than 65 % 
potassium iodide’ being dissolved’ at 26°C. Although the dielectric 
constant of bromine is small, the potassium iodide solutions possess a 
considetable conductivity. The specific conductivity of a 5 %, solution 
of potassium iodide in bromine-iodine (36-9 % iodine) is 0-028 compared 
with a value of 0-034 in water. The results are explained by the forma- — 
tion of polyiodides of the type [KuI,]I‘, which is in accordance with the 
evidence supplied by R6ntgenographical examination. It is considered 
that in bromine solutions further complexes of the type [KnI, . mBr,]I’ 
may be formed, and the high conductivity is attributed to the establishment 
of electrical resonance whereby the vibration period of the solvent molecules 
corresponds with that of the intramolecular ions which COnstitete the 


2190. Potential at the of Two 
Liquid Phases. S.Wosnessensky. (Zeits. phys. Chem. 115. pp. 405-423, 
April, 1925.)—The partition of an electrolyte between two liquid phases 


may be expressed by the relation = = I, where. n is unity in only a 


few instances. If » is not unity, the ¢.m-f, of the cell may be calculated 
by the Nernst formula, if it is assumed that the partition of both ions 
follows the same relationship ; if # is 1, the e.m.f. is zero. Experiments 
with sulphocyanides, acetates and chlorides e.m.f. of 


2191. The of Blicivodes K. 
Horovitz. (Zeits. phys. Chem. 115; pp. 424-432, April, 1925.)—-Experi- 
ments with glass electrodes show that glass must be regarded as a solid 
electrolyte, and by the evolution of ions a mixed solid phase is formed 
which’ exhibits the characteristics of an electrode in relation to the 
solution surrounding it. The same glass may behave as a. sodinm electrode 
in contact ‘with an alkaline or neutral solution of a sodium salt, as a 
hydrogen electrode in acid solution or a silver electrode in a neutral solution 
of a silver salt. The conclusions drawn by P. Gross and-O. Halpern 
(Zeits: phys. Chem. 116. 64, 
discussed, and in the view of the author are erroneous. — . B.WeC, 


‘' 9192: The Dissociation of Weak Electrolytes in Water-Alcohol Solutions. 

L. Michaelis and M. Mizutani. (Zeits: phys. Chem. 116..ppo 186-159, 

1925.)—A determination is made of the of amounts 
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of alcohol in admixture with water on the dissociation constants of a 
number of weak acids and bases. The pK values are derived by measuring 
with a hydrogen electrode and potentiometer the pH values of very dilute 
mixtures of equivalent amounts of the free acid and its sodium salt, 
Of the compounds measured, the degree of dissociation falls with increasing 
proportion of alcohol in the solvent. The largest effect is observed with 
benzoic acid, the pK value of which changes from 4-2 in a solution with 
2% alcohol to 7 in one with 90 % alcohol.- The basicity constant of 
ammonia also falls with increasing alcohol content, though to a smaller 
degree, the pK value changing over the range from 0 to 90 % alcohol 
from 9-5 to 8:9. With phenolphthalein the acidity constant changes 
over this range from a pK value of 8:6 to 12-6. The deviation of measured 
from thermodynamic dissociation constants on account of variations in 
activity coefficients and boundary potentials is considered. In the case 
of the amphoteric amino-acids it is found that the acid and basic constants 
are, with any Paice displaced to a different aii by the presence 
of alcohol. 


2193. Chemisty at Interfaces. oe Hardy. (Chem. Soc., J. 127, 
pp. 1207-1227, June, 1925.)—A useful résumé of the subject from both the 


2194. Electrohinetic Relations between Sediments and Solutions of 
Electrolytes in Contact with Them. R. Labes. (Zeits. phys. Chem. 116. 
pp. 1-64, May, 1925.)—Independent of Stern [Abstract 723 (1925)], but 
on similar lines, the author shows that the thermodynamic Nernst potential 
difference between two phases, liquid or solid, € = ¢(I) — d(II), must be 
distinguished from the electrokinetic potential difference { = ¢(I) — ¢(h), 
from which it may differ even as to sign. The ¢(h) is the potential at the 
boundary between the freely moving solution and the liquid film of thick- 
mess h adhering to the particle. The relation deduced is = €. 
When the solution of an electrolyte is in contact with a sediment 
or precipitate, € will be altered when the electrolyte contains the 
same ions or also other ions capable of forming compounds with the 
jons of the sediment. The effect on € will be the stronger the smaller 
the solution product (the product of the solution tensions of the ions) 
of the respective compound. The experiments were made with barium 
sulphate, lead chromate, zinc oxalate and silver chloride and various 
electrolytes. It was found that the original precipitates always retained 
a small kinetic charge depending upon the mode of their preparation ; 
when an excess of kation had. been used in the process, the precipitate 
remained electropositive even after prolonged washing. Hence the 
precipitates were positive or negative to start with, and most electrolytes 
were not sufficiently strong to reverse that charge. The charge on negative 
barium sulphate could not be reversed by the alkali metal kations, which 
proved generally weak in this respect; positive barium sulphate was not 
reversed by the anions of the halogens, nitrites, nitrates and iodates. 
The effects observed would with the of assuming the 
action of adsorptive forces. 


. 2195. The Electronegative Potential Series in Liquid Ammonia. F,. W. 

Bergstrom. (Am, Chem, Soc., J. 47.. pp. 1503-1507, June, 1925. ir 

The electronegative replacement series has been determined with a number 
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of metals and other elements, which form anions in combination with 
sodium or potassium. . The procedure consists in allowing the salt, such as 
K,Pbg, to react with a second ‘element, and observing: if replacement 
occurs. As equilibria occasionally exist: between adjacent elements: in 
the series, the order of replacement is in some cases reversed by a change 
in concentration. In’ some instances the element either dissolves in 
liquid ammonia at the moment of its liberation or forms heteroatomic 
anions of the type Cl,I’. In general, an element will displace any element 
to the left of it. in the tollowing series from solution containing that 
element\as anion Pb, Bi (?), Sn, Sb, As, P(?), Te; Se,.S, I. The. positions 
of Bi and: P are somewhat uncertain. A parallelism is in some instances 
noted between the rates of chemical reactions, in. which the reacting 


J. Heyrovsky. (Comptes Rendus, 180. pp. 1655-1658, June 2, 1925.) 
——A theoretical study developing further the relationships established in 


2197. in Solutions of Inorganic 
W. Wessel. (Ann. d. Physik, 77..1,.pp. 21-42, June, 1925.)—The theory 
is developed. according to which the ions in the interior of a solution are, 
through hydration, surrounded by a mobile envelope of water molecules 
of a thickness of several molecular radii which are grouped in accordance 
with their bipolar nature. . On reaching the surface a partial dehydration 
of the ions occurs; since the complete water envelope can now only occur 
on the solution side of the ion. Large ions are more easily dehydrated 
and brought to the surface than smaller ones. Surfaces of solutions 
assume in consequence the charge of the larger ion. The expenditure 
of work involved in this partial dehydration and the potential arising 
are considered as a function of the distance * from the surface. The 
_ equilibrium between inorganic ions in liquid surfaces is investigated statis- 
tically.. A formula for the surface potential charge is deduced in terms 
“Mainly of the difference in the ionic volumes. Concordant results are 
given when the formula is applied to measurements made at different con- 


centrations with neiniions of the siiainiied acids and halides of the alkali 


2198. Potential of the Alkali Metals te by the Decomposition 
Voltages of the Alkali Chlorides, Bromides and Iodides. B.Neumannand H. 
Richter. (Zeits. Elektrochem. 31. pp. 287-296, June, 1925.)—Earlier 
measurements of the potential of the alkali metals gave inaccurate results 
_ in the case of fused electrolytes. 
- A method of obtaining the potential of the alkali metals from measure- 
_ ments of the decomposition potentials of the alkali hydrates at different 
temperatures was developed [see Abstract 1310 (1916)]. The earlier 
measurements were repeated and checked and the potentials of cesium 
and rubidium were measured. Every precaution was taken to avoid 
errors due to the formation of sub-salts by the interaction of the metal 
and the fused electrolyte. The good agreement between the values obtained 
for one and the same metal with different salts and salt mixtures rendered 
it unlikely that any sub-salt formation results 
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show that the temperature coefficient of the decomposition potentials of 
sodium, potassium,’ rubidium and cesium is practically the same, but 
that of lithium differs considerably from that:of the other metals. The 
potential of the alkali metals, extrapolated to 18° C.: Cesium, 2-909 V.; 
rubidium, 2.744 V.; potassium, 2.614 V.; sodium, 2-454 V.; lithium, 
2-091 Temperature ¢ Rb, 1-601 x 10-8; Li, 


2199. “Potential the Metals Athaline Earth of the Reve 
Earth Metals. Determined by Measurements of the Decomposition Potentials 
of the Fused Chlovides, Bromides and Iodides. B. Neumann and H, Richter. 
(Zeits. Elektrochem; 31. pp: 296-304; June; 1925.)—-By methods of 
investigation similar to those used in the determination of the decomposi- 
tion potentials of the alkali metals the potentials of beryllium, magnesium, 
calcium, strontium, barium, thorium, cerium, lanthanium, neodymium, 
praseodymium, and aluminium were determined. It was found that the 
temperature coefficient is constant for each group of metals, except’in the 
case of beryllium and aluminium, which show considerable deviation 
from the other metals. The values of the potentials for the alkaline 
earth metals at 18° C. are: Beryllium, 0-811 + 0-003 V.; magnesium, 
-1-422+0-001 V.; calcium, 1-9034-0-002 V.; strontium, 2- ‘002 V.; 
barium, 2-154 $e 0-005 V.. The temperature coefficient was : Beryllium, 
0-965 x 10-3 and the remaining elements of the group 0-714 x 10-3. 
The rare earth metals gave the following values: Cerium, 2-097 +0 V.; 
thorium, 1-747 4:0 V.; lanthanium, 1-748 4 '0-002 V. ; neodymium, 1- 645 
+0V.; praseodymium, 1+436 + 0-002 V.; @luminitrn, 0-845 + 0-006 V. 
‘The temperature coefficient was : Aluminiam; 1/132 107-8, and the con- 
stant value x for the metals of the: series. 


r Solutions of Copper Salts. W. L. Miller. (Frank. Inst., J. 199. 
pp. 773-783, June, 1925.)—The concentrations at the electrodes ‘during 
electrolysis were calculated by the diffusion theory of Weber, using the 
equations developed by Rosebrugh and Lash Miller. The periods of time 
required to liberate hydrogen from acid ‘solutions of copper sulphate or 
of copper chlorides in a large number of electrolyses with constant, inter- 
rupted, successive, and sinusoidal currents are in complete agreement 
with the predictions of the equations. Adopting the concentrations given 
by these equations as basis for computing the concentration-voltages, the 
kathodic overvoltages during the electrolysis of acid solutions of copper 
sulphate have been determined by the oscillograph, There is ‘definite 
evidence of the absence of any transfer resistance. ‘The overvoltage may 
be expressed by the equation: overvoltage = A + (B — 0:03) log z,Jz, 
zg being the copper concentration in the body of the electrolyte and z 
that at the kathode. “B is found to be independent of the concentra- 
tion of the copper, acid, and current density, and A is independent of the 
concentration, but increases with increase of ‘FI. B. 
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